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THE RESULTS OF THE APPLICATION OF SCIENCE IN THE 
FIELD OF MEDICINE. 


By T. ARTHUR JOHNSON, M. D., 
Rockford, Til. 


The progress of modern medicine, in the broad sense of 
this term, means much to all of us, whether we are sick or 
well. Our happiness and well being may be greatly affected 
by public health measures and may be affected considerably 
by what aid can be given to friends and relatives in times 
of serious illness and injury. The fact that business men 
are willing to erect and equip large hospitals to facilitate 
the application of modern methods to those in need of care 
is ample demonstration of this general interest. This is 
being done throughout the world without any thought of 
financial return. 

Scientific medicine has advanced more in the last fifty 
years than the arts of communication, navigation and trans- 
portation. The discoveries have been as marvelous as the 
development of the submarine, the aeroplane and the radio. 
We are amazed at these wonderful achievements of modern 
engineering skill, but what is more marvelous than the fif- 
teen years of added life given to the civilized world by the 
application of the discoveries in modern medicine, surgery 
and their allied sciences. 

The average length of human life in the sixteenth cen- 
tury was between 18 and 20 years. At the beginning of 
the last century it was still under 25 years. The average 
span of human life in this country in 1870 was 41 years. 
At the beginning of the present century it had advanced 
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to forty-eight years and today it varies considerably in dif- 
ferent countries from about twenty-four in India, to fifty- 
six in the United States, and sixty in New Zealand. The 
death rate in the United States has been reduced from 20 
per thousand of population in 1880 to about 11 per thousand 
in 1921. This represents a saving of 500,000 lives in one 
year alone. 

If the knowledge of preventive medicine we now possess 
could be efficiently applied, the average length of man’s life 
could be extended at least ten years, and his industrial ef- 
ficiency increased in proportion. Insurance companies an- 
ticipate an average life expectancy of 75 years in the near 
future. 

In the present seemingly satisfactory state of our public 
health, few of us realize what has happened to such once 
devastating diseases as typhoid fever, small pox and diph- 
theria. 

Typhoid fever was until recently a very common and 
dreaded disease. In the Spanish war, more American sol- 
diers died of this disease than were killed in battle. In the 
recent World War, modern preventive measures made ty- 
phoid epidemics impossible. Through the discovery of it’s 
cause, the methods of transmission from one individual to 
another it has become a preventable disease, and the ap- 
plication of this knowledge is rapidly making this once pre- 
valent disease a rare one. 

Yellow fever once ranked with cholera and bubonic 
plague as one of the most fatal scourges of the human race. 
The last great epidemic in this country occurred in 1878. 
It spread from New Orleans as far north as Missouri em- 
bracing 132 towns in eight states. Seventy-four thousand 
people were infected of which over fifteen thousand died. 
The discovery by Doctor Reed that Yellow Fever was car- 
ried from one person to another by a certain specie of mos- 
quito, paved the way to banish this disease from this con- 
tinent. Armed with this knowledge, Dr. Gorgas made it 
possible to complete the Panama Canal where the French 
company had failed. This was done at a saving of seventy 
thousand lives and eighty million of dollars. 

In the 18th century, small pox occurred as commonly as 
measles does today. 45,000 people died annually in Eng- 
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land, 40,000 in Prussia and 150,000 in France, while it was 
estimated that the total number of deaths due to this highly 
fatal disease was over 600,000 each year. In London at 
that time it was the cause of about one-twelfth of all deaths. 


Before the days of vaccination, small pox was essentially 
a disease of childhood because practically all were suscept- 
ible to it. Nearly every one had his attack early in life, 
as children have measles in our day. Only about 6% of 
the children were immune and therefore escaped its rav- 
ages. Small pox not only destroyed life and disfigured its 
victims, but it was at one time the most common cause of 
blindness in London. 

Thorough vaccination is a complete safeguard against this 
disease as is definitely proven by the perfect control of it in 
countries where vaccination laws are properly enforced. 
In Prussia where compulsory vaccination has long been in 
force, it has reduced the death rate of small pox from 4,000 
per million of population to less than 2 per million. In 
Sweden where vaccination has been thoroughly and ade- 
quately applied for over one hundred years the death rate 
has been decreased from 2,049 per million of population to 
one per million. 

Contrast this with the present small-pox situation of our 
own country and state where vaccination laws are lax and 
poorly enforced. There have been reported during the five 
year period from 1918 to 1924 in the United States nearly 
300,000 cases of small pox. During the same period nearly 
25,000 cases were reported in Illinois. In Massachusetts 
where a compulsory vaccination law is well enforced and 
free vaccine virus is distributed to its people only 114 cases 
of small pox were reported in the same five year period. 

In 1923 there were over 30,000 cases reported in the 
United States, over 31,000 in Russia as against 195 in 
France and 17 in Germany. We see therefore that where 
scientific knowledge is applied this great scourge of man- 
kind is completely checked. But when we relax our vigi- 
lance and the various cults and anti-vaccination propagan- 
dists tend to break down the main barriers set up against 
disease we must expect exactly the situation that has de 
veloped here in the last few years. Small pox epidemics 
are a disgrace to any country and are due to carelessness on 
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the part of many people and ignorance on the part of others. 
Many of the propagandists fall under the latter class, but 
most of them belong to the various healing cults and are 
therefore prejudiced rather than ignorant. 

Diphtheria not long ago, one of the most dreaded diseases 
of childhood, has been rendered almost innocuous by the dis- 
covery of the anti-toxin treatment. Many of you can recall 
how whole families of children were wiped out in a single 
epidemic. If this disease is recognized on the first day and 
proper treatment given no one need die from it. By ap- 
plying the Schick test and giving the toxin antitoxin mix- 
ture to those found positive, the disease may be completely 
prevented. 

Doctors Dick and Dick working at the McCormick In- 
stitute for infectious diseases have discovered the cause of 
Scarlet Fever and a specific curative serum which bids fair 
to do for this disease what antitoxin has done for diph- 
theria. The triumphs of insulin, radium, the X-ray, aspetic 
surgery and numerous other scientific agents need only to 
be mentioned to be appreciated. 

_While tremendous strides in the progress of medicine 
have been made in the discovery of the cause of disease, the 
diagnosis, and the methods of treatment, surgical and med- 
ical, as applied to the individual patient by the physician, 
far more has been accomplished in preventing disease by the 
widespread application of preventive measures to the pub- 
lic as a whole. 

The number of human ailments are so large, the physical, 
chemical and biological processes of the body so complicated, 
and the’avenues of infection and the influences causing dis- 
ease so numerous, that a continuous process of education is 
essential to keep the coming generations supplied with the 
thorough knowledge necessary to conquer disease. 

In many sections of our country especially in the regions 
of the Great Lakes goitre is very prevalent. In dogs it has 
been shown that 95% of these animals living in this region 
show more or less goitreous changes in their thyroid glands. 
A great majority of goitres are due to the lack of iodine 
in the water supply. In some cities where iodine has been 
given to the school children goitres have been found to dis- 
appear almost as if by magic. Preventive medicine has 
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gone further and is now preventing goitre by giving iodine 
to the mother before the child is born. The prevention of 
goitre is more important than operating for it after it has 
developed and possibly done irreparable damage to the pa- 


tient. 
The idea of periodic health examinations is another step 


in advance. An increasing number of people are going to 
their physician for examination with only slight symptoms 
or none at all. In this way the diagnosis of serious and 
insidious ailments are discovered early and the proper ad- 
vice and treatment given before destructive lesions have 
developed and at a time when serious trouble can be pre- 
vented. This application of the doctor’s scientific knowl- 
edge to the early recognition of human ailments in their 
incipient stage will do more to increase the efficiency and 
span of man’s life than the older methods of trying to cure 
disease when it has become thoroughly established. 


RAILROAD WHISTLES MAKE CROSSINGS MORE DANGEROUS 

Crossings are rendered deadly and millions of dollars worth of steam 
are wasted annually by whistles now used on leading railroads in this 
country, Prof. Arthur L. Foley of Indiana University has reported to 
the Indiana Academy of Science. Changing the location of the whistles 
on the engine and raising their pitch were advocated to save lives and 
money. 

Whistles are placed behind the smoke stack and dome for convenience 
only, with no thought of the possible connection between the whistle’s 
location and its efficiency in doing the only thing it is expected to do— 
to make as much noise as possible along the track ahead of the locomotive, 
and as little as possible in the directions where it is not only not needed 
but is usually a nuisance, Professor Foley said, in pointing out that the 
whistle should be placed in front of the smokestack and have a reflector 
behind it. 

Every time the ordinary locomotive whistle is blown it uses the steam 
produced by two pounds of coal and he estimates that the ordinary loco- 
motive wastes 36 pounds of coal and 140 pounds of water per hour in 
whistling. As there are 65,000 locomotives on Class A railroads alone, 
the cost of blowing whistles runs into millions, 

Most of these whisltes, Prof. Foley claimed, are from one to two octaves 
too low in pitch to be heard to the best advantage by the average ear. 
Raising the pitch would mean smaller whistles and less steam consump- 
tion. 

“It is a matter of common obsevation,”’ he continued, “that locomo- 
tive whistles on different roads and frequently on the same road, differ 
greatly in pitch and in quality. When one hears a whistle, frequently 
he can not tell whether it is a locomotive whistle or a factory whistle. 
He becomes so accustomed to hearing such sounds that they may call 
forth no mental reaction whatever. If all locomotive and traction car 
whistles were of one pitch and others were prohibited from using whistles 
of that or near that pitch, the human ear would soon come to recognize 
that tone and instinctively associate it with danger. 
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CLEVELAND SCHOOLMASTERS CLUB: COMMITTEE REPORT 
ON SCIENCE IN GREATER CLEVELAND, OHIO. 


Exuis C. Persine, Chairman; Cuas. A. Marpue, H. P. Har ey, 
C. H. SALTER 


The Science Committee of the School Masters Club after 
careful consideration of the many problems, relating to the 
teaching of the sciences in the public schools, decided to make 
a study of the pupils’ concepts of common scientific terms. 

It was the opinion of the committee that a statement of 
objectives by the teachers would be valuable in interpreting 
the pupil’s definition of terms. A list of objectives was pre- 
pared for the four sciences included in this study. Teachers 
were asked to rank these objectives in the learning of the sciences 
and to add others. (See list of objectives as a part of the in- 
dividual reports for each science). 

Each member of the committee agreed to gather and study 
the data for one of the specialized sciences. The assignments 
to individual members of the committee were as follows: Mr. 
H. P. Harley, General Science; Mr. Ellis C. Persing, Biology; 
Mr. C. H. Salter, Chemistry; Mr. Chas. A. Marple, Physics. 
A list of common terms in each science was prepared and pre- 
sented to the committee for approval. The list of fifty common 
terms as it was presented to the pupils appears as a part of the 
individual report for each science. 

You will note also on the sheet having the common scientific 
terms for each science a number of questions to be answered 
by the pupils, such as, What sciences have you studied? What 
part of the course is most valuable to you? It was the opinion 
of the committee that the answers to these questions would 
give an idea of the pupil’s background and point of view with 
respect to the high school sciences. 

Answers for the common scientific terms in each of the four 
sciences were obtained from pupils in the high schools of Cleve- 
land, Lakewood, East Cleveland and Cleveland Heights. The 
definitions for these common terms were scored as correct or 
incorrect. In the individual reports on the sciences (general 
science, biology, chemistry, physics) is recorded the per centage 
of correct answers for each common term in Table II. In the 
same table you will find the degree to which the pupils con- 
ider ed the terms of some use to them. 
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REPORT ON BIOLOGY. 
By Euus C. PERsInG 
Cleveland School of Education 


The specific problem in the report on biology, which I am 
submitting for your consideration, involves a study of the 
common biological terms. Table I gives the results of the 
average ranks assigned by twenty-seven science teachers. We 
note here that eight of the objectives have about the same 
average rank (3) and five other objectives have about the same 
average rank (5). This parallelism may be accounted for by 
the overlapping of objectives and the consequent assignment 
of equal rank to them. It is interesting to note that while the 
average rank does not vary greatly, the variation in range is 
in most cases from one extreme to the other. This would seem 
to indicate a lack of agreement as to objectives in the teaching 
of biology. 

By comparison of Table I and Table II we find evident 
discrepancies between the objectives of teachers and the ability 
of pupils to define certain terms, For example, objective (a) 
has a high average rank and a low average deviation and not 
a great variation in range, but we find a rather low percentage 
of correct answers for terms (6) bacteria (7) protozoa (8) diges- 
tion (49) antitoxin (50) hygiene; all of which terms are vitally 
related to the objective of health. Another example of what 
seems to be a discrepency between objectives and the definition 
of terms by the pupils is shown in Table I and Table II. The 
objectives which assume presentation of biology in its more 
technical aspects have a low average rank, while there is a high 
percentage of correct answers by the pupils to the more technical 
terms, such as: (3) cell (4) nucleus (10) flower (20) protoplasm 
(24) whale (39) photosynthesis (40) starch. This statement 
regarding the pupils’ familiarity with the more technical terms 
is not only warranted by the percentage of correct answers, 
but by the words they used to express themselves. For ex- 
ample, photosynthesis was defined by means of the chemical 
equation for the formation of starch, ete. Table II shows that 
the pupils considered the list of common terms useful, and it 
also shows that terms which rank high as useful terms also 
rank low for correct answers. For example (6), (9) and (10). 

Pupils did not seem free to express themselves on questions 
(c) and (d). From 307 pupils the following answers indicate 
what the pupils considered the most valuable part of the course: 
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Number of Persons Answers 
50 Human Body, Hygiene, Physiology 
1 Laboratory Work 
t Disease 
1 Food 
1 Eugenies 
1 Reproduction 
6 Plant Life 
2 Animals 
2 Bacteria & Disease 
l All Parts of the Course 
How pupils would improve the course: 
Number of Persons Answers 
22 More Laboratory Work 
1 Fewer Technical Terms 
12 Field Work 
1 Separate boys’ and girls’ classes 
“Have Exams” 


Some pupils stated definitely that the course could not be 
improved. 

Table III shows that the number of correct answers increases 
with the increase in the average number of sciences studied. 
The low score of correct answers may be accounted for in part 
by the fact that only 98 pupils out of the 307 studied biology 
(Biology in this study is considered a tenth year subject) 49 
botany, 62 physiology. Some of these may have had biology 
and botany or physiology as an elective in the 12th year of 
the high school. We may thus infer that about 100 persons 
attempting to define their biological terms have never studied 
biology. 

Out of the 307 pupils only 9 have had elementary science or 
nature study before they entered upon the 9th year work. 
Then they take up the specialized sciences in the high school. 


Ossectives IN BroLoGIcaAL ScrENCES 
To the Teacher: Please rank the following objectives in 
order of importance by placing (1) before your first choice and 
(2) before your second choice. For example if you consider 
the objective (c) first in importance place 1 in the space for 
ranking before (c) and so on through the list. If you have other 
objectives for your subject please add them to the list. 
General educational objectives as stated by the committee 
on reorganization of science appointed by the N. E. A. 


Rank 


(a) Health 
_.. (b) Worthy home membership 
_ (e) Voeation 
(d) Citizenship 


1 
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(a) Please check below the science which you have studied. ; 
Biology Botany . Chemistry Physies ............ Physi- 
cal Geography Physiology . General Science _...... .. Nature- 


study 


(b) Place (u) before each term listed below which is useful to you in 
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(e) Worthy use of leisure 
(f) Ethieal character 
Specific objectives 
(g) To develop interests, habits and abilities. 
(h) To teach methods of solving problems. 
(i) To stimulate to purposeful activity. 
(j) To develop an appreciation for the application of 
biological sciences to human welfare. 
(k) To appreciate and practice the rules of health. 


(1) To develop an appreciation for the aesthetic value of 


plants and animals. 
(m 


some way in your play, work, reading, ete. 


(e) What part of the biology course is most valuable to you? 
(d) How would you improve the course? ¢ 
(e) 


to you. 


1. Animal 26. Owl 
2. Plant 27. Spore 
3. Cell 28. Potato ‘‘eyes”’ 
4. Nucleus 29. Cancer 
5. Chromosome 30. Blood 
6. Bacteria 31. Gills 
7. Protoxoa 32. Amphibians 
&. Digestion 33. House fly 
9. Egg 34. Sponge 
10. Flower 35. Mold 
11. Pond seum 36. Heart 
12. Osmosis 37. Nerve 
13. Plant food 38. Brain 
14. Animal food 39. Photosynthesis 
15. Root-hair 40. Starch 
16. Vegetable 41. Maple sap 
17. Fruit 42. Seed 
Is. Tomato 43. Growth 
19. Potato 44. Caterpillar 
20. Protoplasm 45. Heredity 
21. Grape fruit 46. Adaptation 
22. Budding 47. Evolution 
23. Grafting 48. Division of Labor 
24. Whale 49. Antitoxin 
25. Yeast 50. Hygiene 
TABLE | 
Relative Value of Biology Objectives Assigned by Twenty-Seven Science 
Teachers 
Objectives Average Average Range 
Rank Deviation 
Highest Lowest 
a 2.1 4 l 6 
b 3.1 1.1 1 7 
e 5.1 15 2 9 


State in your own words what each of the following terms mean 


To develop an appreciation for the contributions by in- 
dividuals which have made scientific progress possible 


Note to Teacher: Please have questions answered by 11th year pupils. 


To be answered by the pupils. Time 2 (45 min.) periods. 
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2.6 1.4 
4.7 1.6 
3.6 1.S 
3.6 1.9 
§.7 2.5 
3.9 1.8 
3.3 2.08 
3.1 1.5 
5.7 2.03 
6.1 1.9 


TABLE Il 
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Per Cent of Pupils Defining Each Biological Term Correctly and Indicat- 


Term 


l 
l 
1 
1 
l 


ing It as Useful 


Per Cent Answered 
Correctly 


PANS 


73.8 


Mate 


~~ 


— 
~ 


Per Cent Who Said It 
Was Useful 


YU 
98.3 


|_| 
10 
11 
13 
: 13 
8 
1] 
10 
| 12 
| 13 
41.3 
12. 
57.6 75.4 
4 47.9 
15.8 
64.9 
24 
92.4 
100. 
81.2 
19.9 
33.9 
21.5 44.4 
14. 62.3 
58.6 36.2 
1 | 98.3 
17 94.1 
18 92.9 
19 94.1 
20 42.2 
3 21 83.6 
22 59.7 
23 54.9 
24 57.9 
25 83.6 
26 36.2 
. 31.5 
2S 43.8 
29 26.9 
30 83. 
31 30.4 
32 15.2 
33 30.4 
34 59.7 
: 35 46.9 40. 
36 89.5 89.3 
37 Tan 94.7 
F 38 78.8 80.1 
39 42.9 22.2 
40 73.9 80.1 
i 41 76.5 63.7 
42 37.7 73. 
43 63.5 74.2 
44 74.6 38.6 
be 45 68.7 51.4 
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46 49.1 42.6 
47 41. 46.8 
48 33.2 49.1 
49 47.5 57.9 
50 59.6 74.8 
Number of Pupils 307 171 
Tasie Ill 


Distribution of Correct Answers in Relation to Number of Sciences Studied 


Seore or 


Number Correct 1-10 11-20 21-30 31-40 41-50 Total 


Number of Persons 24 64 145 68 be 307 
Average number of 


sciences studied 1.7 2.1 2.3 2.3 2.6 
Biology l 11 51 31 4 
Botany os) 22 20 2 
Chemistry l 23 67 22 l 
Physics 17 29 34 15 1 
Physical Geography 8 21 40 16 2 
Physiology | 11 31 14 5 
General Science 14 35 92 36 6 
Nature Study l S 

SUMMARY 
( Biology) 


It would seem to the writer that certain facts are revealed 
by this study, which suggest problems for further study. 

This investigation seems to indicate a lack of agreement among 
biology teachers as to objectives of learning biology. 

It seems to indicate a lack of agreement between stated aims 
and what the pupils are actually learning. 

It indicates that pupils are not acquiring the ability to use 
correctly common terms, which they consider useful. 

It seems to indicate that pupils are more familiar with the 
more technical terms than with the common terms of biology. 

It shows a serious lack of training in the essential values of 
elementary science through the grades. 

REPORT ON CHEMISTRY 
By C. H. 
Lakewood High School 

As was the case in the other sciences, it was the purpose 
of this investigation to determine (1) the aims or objectives in 
the learning of chemistry and (2) the effectiveness of chemistry 
learning by endeavoring to find out how much of the material 
taught produced enough of a mental reaction to remain with 
the student. 

To accomplish the first a list of possible objectives was sub- 
mitted and the teacher asked to rank the objectives in the order 
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of their importance. To accomplish the second a list of chemical 
terms was compiled and sent out to be given to pupils who had 
had a year of chemistry. This list was selected to cover the 
common terms that might be of practical use to the student 
not going to college. Each pupil was asked to define the term 
and indicate whether or not he considered it useful. It was 
hoped that the pupils would indicate the usefulness of the terms 
in respect to himself and not to the field of chemistry as a whole. 
Many of them did this although the results seem to indicate 
that some were considering the terms from a chemical stand- 
point. 

Turning to Table I we have a tabulation of the results ob- 
tained from the questionnaire on the objectives of chemistry 
learning. You will note that with three exceptions there is 
very little difference in the average rank assigned to each 
objective. A number of the objectives overlapped. This was 
intentional and a number of these overlapping objectives were 
given equal rank which helped to bring the average rank the 
same. The two chief things however must have been either the 
assigning of equal rank to all objectives by the individual 
teachers or the assigning of a high rank by one and a low rank 
by another so that they neutralized each other. The latter is 
the case as is shown by the average deviation which in every 
case but one is very high. Looking at the column under range 
we see that there was a variation from one extreme to the other 
in nearly every case. 

It is apparent then that for some reason there is a lack of 
agreement as to the objectives of chemistry learning. Why 
this is I am unable to say, but the following points may be 
suggestive. 1. A lack of uniform training among science 
teachers. 2. The varying position of science subjects in the 
high school curriculum. 3. A disagreement as to the primary 
function of high school chemistry. 

There is a noticeable discrepancy, however, between the 
objectives as indicated by the teachers and the answers to the 
terms by the pupils. To illustrate: Objective (h) was given 
a relatively high rank (5.8) yet the percentage of correct answers 
to the more technical terms was higher than that for the terms 
which the pupils themselves declared useful. This shows that 
the teachers of Cleveland are successful in ‘‘driving home’”’ the 
facts necessary for a student to carry successfully a college 
course in chemistry. But alas, in our own school, which I am 
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sure is as high or higher in this respect than the others in the 
city, there are less than sixty per cent of the graduates who go 
to college. What about those who do not complete their high 
school course? It seems to me that more of the common terms 
should be emphasized. Spend more time on the dye industry. 
Not so much the technical side of their manufacture but the 
practical side of their application. Spend more time on the 
steel industry from a practical view point, more on the com- 
position and use of common foods, more on the uses of acids, 
bases and salts in industry, and so on. I hear the teachers 
saying ‘“‘We can’t. We are compelled to prepare them for 
college.’’ My answer to that is, it is time for the high schools 
to resist domination by the colleges. 

In Table Il we havethe per cent of correct answers and the 
per cent of pupils that indicated each one as useful. In only 
twelve cases out of fifty questions did more pupils indicate the 
term as useful than were able to define it. Evidently in these 
cases the ability to answer had nothing to do with the ascribing 
of usefulness to the term. Some of these terms were metal, 
salt, carbohydrates, fats, glass, soap and cement. It seems to 
me that this is a very good list of useful terms. These are cer- 
tainly terms that they use in their every day conversation. They 
certainly should know about soap. Everyone, I am sure, is 
willing to concede that. Yet only 56% have an idea what it is, 
and some of these ideas are rather vague. Here then is one 
place where chemistry teachers are failing. Metals, glass, 
carbohydrates and cement are terms that the children should 
know and I am sure that the teachers can well afford to spend 
more time on these items. It all goes back to the fact that as 
instructors we are compelled to teach the pupils the things 
that they will need to know in order to qualify for college and 
until we get that idea out of our heads we will not be able to 
emphasize the things that they really need to know in order 
to get the most out of their everyday life. 

Let us see what the children themselves think of the course 
as it is taught. In answer to the question as to which part of 
the course was most valuable to them 35 answered the practical 
part, 27 the experimental or laboratory part, 8 the theoretical 
part and 10 gave varying answers. When asked how they would 
improve the course they hesitated to answer. However 21 
said increase the practical side, 24 the number of experiments, 
about 5 give it in the senior year, about 5 said increase the 
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theory, while there were about ten miscellaneous answers. There 
seems to be little doubt as to what should be emphasized by 
those actually studying the course. Surely they should be 
considered in the matter. 

We are evidently successful in instilling a large amount of 
technical knowledge that the students consider of no use because 
most of the questions were answered correctly although they 
did not consider them useful. Take for example terms 14, 
32, 48 and 50. We must not overlook the idea that there is con- 
siderable disciplinary training in any science work. There is a 
splendid opportunity to give a great deal of training in the 
formulation of judgments, and the development of reasoning 
powers. To my mind, we should in no way change this phase 
of the course but as it is now taught it seems to be a memory 
course and this is directly against the wishes of the instructors 
if we can put any reliance upon the fact that they ranked the 
memory objective last in the list. I believe with H. G. Wells 
that there is a need for the liberalizing of our present educa- 
tional system, not in content so much as in methods of applica- 
tion. The sooner we take into consideration the desires and 
inclination of the child in education the more quickly we will 
come to a nearly perfect method of instruction. 

In Table III we have several interesting things brought out. 
A comparison between the score on the test and the number of 
years the person had studied science shows that the greater 
the number of years of science the higher the score. Those 
receiving the lowest scores had an average of two years of 
science while those receiving the highest scores had an average 
of three and two tenths years of science. How much each of the 
different sciences affected the chemistry scores would make 
an interesting study in itself. However it would require con- 
siderable time and more data than was obtained in this par- 
ticular investigation. The results here obtained would seem 
to indicate that the later years of the high school course are 
best for the more complicated sciences. 

OBJECTIVES IN CHEMISTRY 

To the Teacher: Please rank the following objectives in 
order of importance by placing (1) before your first choice and 
(2) before your second choice. For example, if you consider 
the objective (c) first in importance, place 1 in the space for 
ranking before (c) and so on through the list. Jf you have other 
objectives for your subject please add them to the list, 
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Rank 


a) To give the student familiarity with chemical appa- 
ratus and chemical operations. 

b) To give the student visual and actual experience with 
the phenomena of which he reads in the text book. 

¢, Togive the student experience in how achemist “‘tackles”’ 
a problem. 

(d) To teach a pupil to reason from material facts, to 

leave out the personal element and to think. 

‘e) To develop initiative. 

(f) To correlate mental and manual dexterity. 

g) To illustrate commercial processes. 

h) To give the pupil an introduction to chemistry as it 
modifies his particular environment and to enable 
him to understand chemical facts in his everyday 
reading. 

i) To give the pupil an idea of the interrelation of chem- 
istry with the professions (medicine, dentistry, engi- 
neering, ete.). 

j) To train the student to think by observing, comparing, 

and generalizing, and testing his results. 

k) To give him opportunities to develop resourcefulness. 

1) To develop thestudent’s ability to formulate judgments. 

m) To give him an insight into the composition of the 
everyday world. 

n) To develop logical processes or methods of reasoning. 

o) To develop memory. 

(p) To develop the ability to classify facts and to formu- 
late judgments upon this classification. 

q) To develop the seientifie attitude of mind. 

(r) To develop the ability to summarize generalizations 

into econerete facts. 

(s) To acquaint the pupil with bodily processes so that 
they may better care for their health. 

FUNDAMENTAL CONCEPTS IN CHEMISTRY 
To Teacher: Please have questions answered by pupils who have 
finished one year of chemistry. 
To be answered by the pupils. Time 2 (45 min.) periods. 
(a) Please check below the science which you have studied. 


Biology Botany Chemistry__. Physical 
Geography Physiology General Science Nature- 
study 


(b) Place (u) before each term listed below which is useful to you 
in some way—in your play, work, reading, ete. 

(ec) What part of the Chemistry course is most valuable to you? 

(d) How would you improve the course? 

fe) State in your own words what each of the following terms mean 
to you. 


1. Chemistry 26. Glass 

2. Matter 27. Halogens 

3. Element 28. Soap 

4. Acid 29. Cement 

5. Distillation 30. Ion 

6. Compound 31. Mordant 

7. Base 32. Litmus 

Combustion 33. Metallurgy 

9. Metal 34. Molecule 
10. Salt 35. Neutralization 
11. Alkalies 36. Nitrate 
12. Alloys 37. Oxidation 
13. Analysis 38. Preservative 
14. Atoms 39. Precipitate 


15. Carbohydrates 10. Reduction 
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Filtration 
Gasoline 
Binary 
Crystals 
yes 
Electrolysis 
Synthesis 


Solution 
Symbol 
Valence 
Vaporization 
Saturated 
Formula 
Hydrate 
Monobasic 
Liquifaction 
A 


Relative Value of Chemistry Objectives Assigned by Fifteen Science Teacher> 


Objective 
a 
b 
ec 
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Equation 
Lime 
Fats 
TABLE I. 
Average Average 
rank deviation 
LL.S 3.5 
12.2 3.6 
13.0 3.5 
4.4 3.1 
12.5 3.6 
13.0 3.3 
12.8 4.1 
5.8 4.1 
8.0 3.5 
4.2 3:3 
10.1 3.9 
9.0 5.1 
9.3 5.1 
7.3 3.4 
18.1 7 
8.1 
9.7 
1.5 
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Tasie II. 


Range 
Highest Lowest 
1 17 
1% 19 
2 17 
1 13 
3 19 
8 18 
1 19 
15 
3 15 
1 11 
2 18 
3 19 
1 18 
2 16 
13 19 
l 17 
314 18 
5 15 
5 19 


Per cent of Pupils Defining Each Chemical Term Correctly and Indicating 


Term 


1 
2 
3 
4 
5 
6 
7 
9 


It as Useful 
Per Cent Answered 
Correctly 
83.0 


Per Cent Who Said I! 
Was Useful 


79.2 
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16. tl. 
17. 12. 
18. 43. 
119. 44, 
20. 45. 
46. 
32. 47. 
23. 48. 
24. 49. 
B25. 50. 
77.6 19.2 | 
78.4 
79.2 66.1 
82.3 73.0 
92.3 56.1 
80.7 44.6 
81.5 73.0 
36.9 79.2 
10 66.9 76.9 
11 58.4 50.7 
12 75.3 60.0 
: 13 87.6 49.2 
; 14 73.0 35.3 
15 60.0 66.1 
16 83.0 76.1 
; 17 80.0 83.0 
18 10.7 12.3 
19 43.8 50.7 
; 20 88.4 76.9 
21 76.1 47.7 
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22 36.9 20.0 

23 68.4 43.8 

24 62.3 65.3 

25 30.7 75.3 

26 83.0 83.8 

27 66.1 35.3 

28 56.1 83.8 

29 62.3 76.1 

30 50.0 23.8 

31 31.5 23.0 

32 93.0 37.6 

33 73.8 45.3 

34 60.0 36.9 

35 73.8 47.7 

36 77.7 44.6 

37 79.2 66.1 

38 64.6 61.5 

39 66.9 39.2 

40 59.2 43.8 

1] 26.9 57.6 

42 88.4 41.5 

72.3 31.5 

44 73.0 60.7 

15 66.1 36.9 

16 69.2 ° 48.4 

17 28.4 27.6 

18 47.7 11.5 

19 58.4 37.6 

50 . 50.7 23.8 

Taste III. 
Distribution of Correct Answers in Relation to Number of Sciences Studied 
Score or 
Number Correct 1-10 11-20 21-30 31-40 41-50 Total 
Number of persons 1 13 27 62 27 130 
Average number of 
science studied 2 2 2.3 2.6 3.2 

Biology 2 9 7 
Botany 3 3 
Chemistry l 13 27 62 27 
Physics 7 31 14 
Physical Geography 3 4 4 
Physiology I 1 11 7 
Creneral Science 12 21 34 20 
Nature Study 1 l 10 5 


SUMMARY. 

On the whole the investigation has been worth while. It has 
proven a number of personal convictions and brought to light 
a number of new facts and ideas. 

It indicates a lack of agreement as to the main objectives of 
chemistry learning. 

It indicates a noticeable discrepency between professed 
objectives and facts that the pupils are actually learning. 4 

It indicates that chemistry should be taught in the later years : 
of the high school course. 

It indicates that the teachers are efficient in preparing their 
pupils for college. 
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It indicates a lack of uniformity in teaching methods. 

It indicates that the teachers are failing to familiarize their 
pupils with useful everyday terms. 

It shows a disagreement between the students idea of the use- 
fulness and his knowledge of particular terms. 

It shows that the more extensive a person’s knowledge in the 
general field of science the greater is his knowledge in any 
particular field of science. 

1 wish to take this opportunity to thank the science teachers of 
greater Cleveland for their co-operation in this investigation. 
It is a great deal of trouble to take time from a busy day to 
answer a number of questionnaires and to give a test to a class 
that already has more work than it can cover. In spite of these 
difficulties the number of papers returned was very satisfactory. 
In the case of the list of terms a few were given to pupils who 
had not completed a vear of chemistry but there were not enough 
of these to affect the results. I very much appreciate the co- 
operation of the teachers in this matter. 

(To be continued) 


Scientists know that there are various regions of the world, like Japan, 
the coast of California, the Alaskan coast, Chile and New Zealand, where 
the earth’s surface is unstable and where adjustments are now in pro- 
gress. 

Eventually it may be possible for scientists to predict earthquakes, 
Professor Lawson believes. Extensive investigations are now under 
way by the United States Coast and Geodetic Survey in California that 
show that there is a crustal creep there of about three feet in ten years 
relative to the Sierra Nevadas. Several years ago the National Research 
Council pointed out the need of seismologie study and the Carnegie 
Institution with the cooperation of other scientific bodies is making an 
intensive study of California, which was selected because of the work 
previously done on the San Francisco earthquake of 1906. The United 
States Coast and Geodetic Survey has had survey parties in the field for 
the last two years to determine the rate of movement there. Professor 
Lawson considers this slow displacement as a strain creep, which accumu- 
lates till relief is effected by a sudden slip or a rupture in the earth’s crust. 

“After years more of such research,”’ said Professor Lawson, ‘‘I believe 
that it may be possible to predict about when the strains that are indicated 
by these movements will be released and cause an earthquake, but exact 
prediction is not likely to be obtained. We cannot draw conclusions 
from our present data because we do not know how earthquakes, often 
very slight in one part of the area, affect the strains in another part.” 

The deep-seated reason for earthquakes remains a mystery to science. 
The most plausible theory, according to Professor Lawson, is that deep 
in the earth the rocks, while remaining hard and very dense, act like a 
fluid and tend to flow from one part of the earth to another, carrying the 
upper crust with them. The strains that produce earthquakes at the sur- 
face are caused by these deeper movements 
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CAST DOWN YOUR BUCKETS 
CAST DOWN YOUR BUCKETS WHERE THEY ARE. 
By Epira R. Force, 
High School, Okmulgee, Oklahoma. 


The story is told of a ship on the high seas that had no fresh 
water. They were in great need and signaled to another vessel 
their distress. The answer came back, ‘‘Cast down your buckets 
where you are.’ Thinking it to be a mistake, as they were on 
the Atlantic Ocean, they signaled again. Again the answer 
came back, “Cast down your buckets where you are.” So 
finally, following the direction, they found to their surprise, 
fresh water in plenty. They were opposite the mouth of the 
great Amazon River that carries the fresh water a hundred 
miles or more out into the Atlantie. 

The point of the story is very evident. In this connection 
your attention is directed to recent developments in the bio- 
logical field illustrating from the work carried on in the Okmulgee 
High School for the past few years, that others, too, may have 
the faith to “Cast down the buckets where they are,”’ and 
draw them up, filled in material content for biological study 
for their own local communities. May every pupil, with his 
instructor, be an explerer with a keen interest to enter these 
new, everyday field., 2. bring forth the mysteries of the com- 
mon things all about’ him. 

From the recent survey of the Commission on the Reorganiza- 
tion of Secondary Education, appointed by the National Educa- 
tion Association, it was ascertained that the biological sciences 
now taught in the high school are: General Biology, Botany, 
Zoology, Physiology, Hygiene, Sanitation, and a further differ- 
entiation in some of the subjects, as Nature Study or Nature 
Education. 

The Bureau of Education in the Department of Interior has 
compiled the survey of Nature Education in the cities of the 
United States. Of the 723 cities of 10,000 or more population, 
there are 104 teaching Nature Study, or about + teach- 
ing Nature Study in the 9th to 12th grades. This is exclusive 
of such combinations as Elementary Science, Elementary 
Agriculture and Home or School Gardens. Of the 264 cities 
in the 13 western States in which section Oklahoma lies, 58 or 
a little more than '% teach Nature Study in the 9th to 12th 
grades. In Oklahoma itself, the survey records three, Sapulpa, 
Enid and Okmulgee. (1922 Report.) 
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Coulter and Patterson say, “‘Since Nature Study is one of 
the greatest problems of education, and will not be solved by 
schemes imposed upon teachers, but by teachers themselves, 
attempting to work out in a practical way certain evident 
principles,’ therefore, I take courage in coming before you. 

“When biology was introduced into the secondary school, the 
subject was taught by men and women trained wholly in college 
courses of morphology and classification. In consequence a 
diluted type of college course was almost inevitable in high 
school. Microscopic work of too difficult a nature was insisted 
upon. Herbariums of dried specimen cluttered home and 
school.”’ Cold storage and ‘‘pickled”’ fish and frogs were pulled 
to pieces and every bone and muscle named. Is it a great wonder 
that the average school board and parent has not had sufficient 
faith and interest in such high school biology to furnish ade- 
quate room and equipment? The secondary school teachers 
are not entirely to blame, for they taught what they were 
taught to teach! But, “when teachers began to present biology 
in its relation to human welfare, a new interest in the sub- 
ject was awakened and in many schools biology has become 
deservedly popular.” 

The report of the Commission tells us, “It is evident that 
further progress in the pedagogy of the subject should be made 
along the line of organization courses in biology which relate 
to various aspects of human welfare.” 

The best recognized student of this subject, Professor Otis 
W. Caldwell, of Columbia University, says: ‘Biological science 
for universal education must be largely social, in the objectives, 
and secondly, the true motivation of such study comes not pri- 
marily through the laws regulating traffic, but through a keen 
sense of the life, or biological significance of the situation to 
which the law relates.” 

Biological sciences may make a valuable contribution to six 
of the seven cardinal principles of secondary education, namely: 
health, worthy home membership, vocation, citizenship, worthy 
use of leisure time, and ethical character. 

Yet, let us ask OURSELVES the question: “Does OUR 
teaching measure up to these worthy standards? The aims 
of biology, as related to secondary education understood, does 
the content of the course involve the study of LIVING THINGS? 
Is it related to the other courses? And is it suited to the local 


conditions? 
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We modestly believe the course of Nature Study presented by 
the Science department of the Okmulgee High School IS doing 
this. 

I am speaking directly of (1) the Finding and Broadening 
Courses of Science offered for the nine weeks to every 7th grader. 
(2) the regular one year course offered to the 10th, 11th and 
12th graders, required in General Academic curriculum and 
accepted as college entrance credit; and (3) the Activities, or 
Nature Study Clubs, The Field and Stream Club, for the 7th 
and 8th graders and the John Burroughs Club, for the upper 
classmen. 

In the Finding and Broadening course we aim to teach the 
child to “Look and to see.”” What youngster would not be 
interested in knowing how the toad, the farmer’s: friend, puts 
on his new coat, before he takes off his old one? Or why the 
devil’s darning needle will not sew up the ears of bad little boys? 
Or who are nature’s Sky Scrapers, Tree Dusters, and Scavengers? 
Or the dozens of other questions of natural phenomena which 
will drive out fear and superstition, of the unknown, and estab- 
lish a joy in the companionship of self, in the great outdoors? 
A taste for other, and further science study is given through 
experiments, demonstrations, reading and lectures. 

The 8th grader may continue his F. and B. Science for 8 
weeks. The 9th grader may take General Science, and then 
follow it by either Physics, Chemistry, or Nature Study, all 
of which fill the college entrance requirements. 

The Nature Study course is planned to meet the needs of 
every good citizen of Oklahoma, in as much, that we strive 
to prepare the way, 

(1) “for health, that he may live happily and usefully. 

(2) for purposeful interest in the life of his environment, in first hand 
acquaintance with plant and animal life. 

(3) for the knowledge of the important application of natural science 
to general and individual human welfare. 

(4) for the training in accurate observations of the life phenomena 
and thus aiding in formations of logical conclusions. 

(5) for the enrichment of the individual through the aesthetic appeal 


of plants and animals studied to the end that he will appreciate and 


enjoy nature. 
(6) to demonstrate the value of intensive study of biological science 


as a means through. which scientific pregress is attained.” 


The subject matter, as trees, flowers, plants, birds, fish, 
reptiles, amphibians and insects are studied in season, and 
as far as possible in the natural environment. 

\s long as the weather is pleasant, the field work is carried 
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on twice a week, in the double periods.* The field note book is 
made up of the sheets purchased from the Comstock Publishing 
Co. We like this because it is rapid and efficient, as well as 
adaptable to the need of the student, since it sets no limit, 
other than that set by the student, to the work accomplished. 
An average of what is a reasonable minimum for identification 
and classification in any subject, as trees or birds, is ascertained. 
For example, an average of say 50 trees of our own locality is a 
reasonable minimum for each student, vet there are those who 
will go as high as 70 while others as low as 20. One boy and 
girl, vieing with each other secured 104 and 113 trees respec- 
tively, by doing out of class work. The field work is streng- 
thened and supplemented by the laboratory and _ recitation. 

Although one subject is emphasized at a time, our eyes are 
open for all other kinds of living things. We were thrilled this 
fall, while studying trees, in finding a legless lizard, a so called 
“Glass Snake” Ophisaurus Ventralis one species, only, of which 
is to be found in America. Again, we found the second Searlet 
Snake recorded west of the Mississippi. Or, it may be as last 
fall, the gray Gerfaleon was brought in, shot by a careless 
hunter. It rarely comes this far South. To find a plant of 
real worth, or to discover a secret of nature, is the privilege of 
every group of folk who go out with the spirit of discovery 
alive. In all cases, may I urge upon each instructor the in- 
estimable value of first exploring the field for himself. This 
gives one a surety of the ground and a definiteness of aim which 
will prevent the interest becoming merely superficial and the 
class work degenerating into mere entertainment, amusing or 
curious, but not essentially educative. 

Not only does the pupil and teacher go afield, but the interest 
once aroused leads the pupil to bring materials to the class room. 
One can be literally snowed under at times. How to direct the 
energetic pupil and care for the material in an educative way is 
the real problem. Never let the child be destructive. Teach 
conservation of life. It may tax your ability to explain to the 
normal 12 year old, sling-shot loving boy, why an uninjured 
flicker, caught in a garage was given its freedom, after identifica- 
tion by the class that had brought it in, while on the other 
hand a bittern with a broken wing had been chlorophormed 
and stuffed for the museum in a previous class demonstration 
Here is where the National Junior Audubon Society with the 
younger pupils or the Southern Sportsman’s Pledge with the 
older ones, is logically introduced. 
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But, we hear the ery, ‘There is so little time!’ appara- 
tus” and occasionally the honest person says, ‘I don’t know 
how to go about it.” 

It is not to be denied that most of us must choose between 
the good and the better, with a long waiting list for the best! 
As for the apparatus very little is needed. A few built in cases 
for the museum collections will suffice. (But do not hesitate 
to discard specimens when they have served their purpose, 
unless they are of the unusual, but still of local value.) A bulletin 
board, well kept and up to date; an aquarium, may be home 
made when necessary; a wire or glass study cage for living 
specimens; a dissecting set for the injured ones; plant boxes, 
a microscope or two, if possible, but above all else, a good supple- 
mentary library. This is to be kept in the science department, 
to be of easy access to all, not in the general library, although 
a part of it. Appoint a supervisory librarian, an efficient stu- 
dent, for extra credit. A different librarian for each period is 
desirable. These will be regular volunteers. Use the books 
freely. The pupils are learning the true value of books when 
they go to them with inquiring minds and a desire to know. 
You, too, may have a 16 year old Johnny Jones, who had been 
quiet so long that his mother came into the room to find him 
deeply absorbed in a book. ‘John, I thought you were study- 
ing! Put up that book and get to work!” It was with some 
difficulty he explained to her he was making a special report 
on the poisonous snakes of the United States and especially 
his county, to prove that ‘‘All snakes should not be killed on 
sight.’’ It had been a subject up for discussion in a Nature 
Study Class and the usually unapproachable Johnny had 
volunteered to investigate the subject, and became so absorbed 
his mother did not think it possible he was “‘just studying.” 
In seeing fear and superstition, and lack of self control, give 
place to interest, enjoyment and appreciation of the phenomena 
of everyday life, one is fully repaid in the coin of the realm. 

I grant you that time is limited, with 55°) of our teachers 
of biological sciences instructing in three or more generally 
unrelated subjects; that apparatus and rooms are wanting 
and even, that practically one-half of our teachers have no 
training in the biological subject they are teaching, (according 
to the Bureau of Education survey,) yet, I still contend that 
the teacher who is sympathetic and interested in the subject 
and takes the attitude toward learning, in wanting to know the 
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nature of things, will not find it difficult to instill the same 
spirit into the pupils, and that they will have pleasure in in- 
vestigating things together! Do not be afraid to say “I do not 
know,” but be always ready to find out! 

This spirit of investigation is further fostered in the Okmulgee 
High School through the Activities—the Nature Study Clubs, 
previously mentioned. The idea is not original, but the local 
application is, as it will of necessity be, anywhere. The mem- 
bership may or may not be made up of those who have had or 
are having science or Nature Study. The only requirements are 
interest and a desire to learn more of the natural world around 
about. 

A copy of our handbook containing the list of the projects and 
the point system explained may be obtained from the school. 
We like it, because it is automatic in its operation, as far as 
possible. The desire to know is felt by the pupil, and he will 
come searching and inquiring for information, while the teacher 
may have the privilege of pointing the way. One other point 
here. If you have a moving picture machine in your school, 
they will cooperate with you, and you with them in securing 
some fine educational films on natural history. Your theatre 
man will probably do this, too. 

Much more might be said about the aims and content of the 
Nature Study course in High School; the ways to vary class 
routine; methods of honest grading in such free class work; a 
plea for more out door science teaching, and a number of other 
subjects of interest to the Nature Study Class room teacher. 
But space will not permit further discussion. If I have been 
privileged in a small way through the brief review of the 
present status of Nature Study in the high school, and of the, 
aims and possible content of such a course; and further, if 
there has been given a little inspiration and desire to ‘‘Cast 
down your buckets where you are’ and draw them up, filled 
with a refreshing draught that will be of daily help to “look 
up, to love, to laugh, and to lift,’’ our time has been well spent 
together. 


PENSIONS AND RETIREMENT FOR TEACHERS BEFORE 
LEGISLATURES. 

Teachers’ pensions are urged upon the attention of many State legis- 
latures this year according to reports received by the Interior Dpart- 
ment, Bureau of Education. In several States the problem of retirement 
of superannuated and incapacitated teachers has received careful study 
by State teachers’ associations and similar bodies. 
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VARIABLE FACTORS ENCOUNTERED IN THE RATING OF 
STUDENTS. 


By Joserpn V. HANNA, 
High School and Junior College, Joliet, Ill. 


In the Personnel Program at Joliet Township High School 
and Junior College, considerable attention is being given to 
the rating of students on character qualities. The problem 
of preserving the ratings in convenient and workable record 
form presented itself at the outset. Two courses were open 
to us—that of keeping a record of each separate rating by 
every teacher, or the somewhat easier method of recording 
an average of all ratings (of a student on any quality) made 
at a stated time. The purpose of the study described in the 
present paper was to test the soundness of the practice of aver- 
aging ratings. 

Near the close of the first semester of the school year 1923-24, 
more than sixty members of the faculty rated a large 
percentage of high school and junior college students on the 
following general qualities: application, ability to organize, 
accuracy, punctuality, aggressiveness, and social qualities. A 
blank was used which presented particular descriptive state- 
ments for each degree of each general quality. Preceding the 
rating several conferences were held with teachers who par- 
ticipated. Teachers were asked to rate only the students in 
their own classes or groups. Correlations, between the ratings 
of twenty-three pairs of teachers who had rated groups suffi- 
ciently large for purposes of comparison, were determined 
by means of the Pearson Product-Moment Formula. Coeffi- 
cients varied from —.3 for the ratings of an English and an 
algebra teacher on social qualities to .89 for the ratings of 
two stenography teachers on accuracy. A general summary 
of correlations is presented in Table I. 


TaBLe [ 
SUMMARY OF CORRELATIONS 

Tea- Tea- Appli- Abilityto Punet- Aceur- Aggress- Social Av. 
cher cher cation Organize uality acy iveness Qualities 

MP? MC! .42 45 71 45 .26 A9 46 
MD: 36 61 21 82 61 .53 ve 
WM: WHE: 33 41 55 
WST' 72 .28 .60 
WE WM? .74 .69 36 AT 
WHE! .66 .69 44 .63 bd 
WH? 70 —.18 4 73 61 bd 
MM® MP? 83 18 52 78 86 71 
MP WE! oA 38 46 
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MA‘ WH? 45 35 00 42 63 37 
WH! -.13 14 O05 00 06 
MB? WL! 68 S80 71 
MP? WPS'! 23 74 00 .43 69 43 42 
WE* WG! 64 AD 87 09 51 
MP! WPs'! 31 47 39 
ME! WA! 70 30 44 
MD! 50 26 .20 41 .16 .19, .29 
WE? MSC! 24 AZ .22 .20 36 
WM‘ WL! 44 59 49 -—.23 80 41 
WE* WHE? ae | 71 41 50 13 
ME: MZ! 51 .67 50 55 ie 


Key for interpreting symbols designating teachers: 

1. The first letter in the combination indicates sex of rater, M-man; 
W-woman. 

2. The second letter or group of letters indicates subject taught 
by teacher, as follows: E-English; HE-Home Economics; ST-steno- 
graphy-typewriting; M-mathematies (general); A-algebra; G-geometry; 
P-physies; C-chemistry; B-biology; Z-zoology; D-mechanieal drawing; 
SC-Industrial science; L-Latin; F-Freneh; AC-aeccounting; H-History; 
PS-publie speaking. 

3. The small figure to the right of letters indicates the number assigned 
to the teacher in his or her department. 


The correlation coefficients presented in Table I become 
all the more interesting when it is noted that the correlations 
for certain of the general qualities seem in general to vary 
consistently according to the nature of the teacher-subject 
combinations. Conspicuous examples of high correlations appear 
with reference to certain qualities when the ratings of teachers 
of similar subjects are compared. Conspicuous examples of 
low correlations appear when the ratings of those who teach 
subjects obviously dissimilar in organization, content, and 
method are compared. Noting this, the writer was led to 
devise a scheme for a more minute analysis. It was assumed 
that certain of the general qualities such as ability to organize 
and accuracy are more likely to vary in accordance with changes 
in the subject backgrounds than are other qualities which are 
more general in character, such as punctuality and social 
qualities. Combinations were made of subjects which appear to 
be similar. Correlations between the ratings of teachers of 
these subjects were compared with correlations between the 
ratings of those teaching subjects estimated by the writer as 
dissimilar. 

Table II presents estimates made by the writer as to simi- 
larity and dissimilarity of separate pairs of subjects. It must 
be held in mind that these estimates are wholly arbitrary 
No attempt was made, objectively, to analyze the subjects in- 
It would seem, however, that the assumptions are 


volved. 
justified. 
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ESTIMATED SIMILARITY AND DISSIMILARITY OF SUBJECT 
COMBINATIONS 
Tasie Ii. 


Similar or Partially Similar Subject Combinations. 


Mathematics Physics 
Stenography Stenography 
*English Home Keonomies 
*Publie Speaking History 

*English Zoology 

Physics Chemistry 
Mechanical Dr. Geometry 


Dissimilar Subject Combinations 


Biology Latin 

English General Mathematies 
English Geometry 

Physies French 

English Algebra 

Physics Publie 
Latin General Mathematies 
Home Economies General Mathematies 
Accounting History 

English Industrial Science 
English Mechanieal Drawing 
Stenography History 


The numbered eombinations of subjects are held to be partislly similar 
for the following reasons: 

(1) English-Home Economics.—Classes place considerable emphasis 
on the writing of aeceptable themes on sueh subjects, as ‘Modern 
Appliances in*the Home,” “‘Laundering,” ete. 

(2) Public Speaking-History.—Fluency in expression is important 
in history recitation. Both subjects deal with materials of an abstract 
nature. Memory work is important in both. 

(3) English-Zoology.—The biological sciences lay a great deal of 
stress on acceptable note books which are quite influential in helpin 
to determine student's grade. The standards of organizations, wel 
expressed ideas, and neatness are common with English. 


The meaning of the terms “similar’’ and “dissimilar” as 
used in Table II is as follows: The word “similar” is applied 
to subjects which are estimated as having a great deal in 
common, while “dissimilar” refers to subjects which are con- 
sidered as having very little in common. 

Percentages, representing the total number of correlations 
for each general quality for both similar and dissimilar subject 
combinations, are given in Table III. Percentages are dis- 
tributed according to quartiles. For example: “38%” is 
opposite “application” in the column headed ‘‘similar.’”’ This 
means that thirty-eight percent of the total number of correla- 
tions between ratings of teachers of similar subjects, for the 
general quality application, are in the highest quartile of the 
distribution for this quality. ‘'15%’’ in the column headed 
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“dissimilar’’ means that fifteen per cent of the total number 
of correlations between ratings of teachers of dissimilar sub- 
jects are in the highest quartile of the distribution for the 


quality application. 


Tasie II] 
PERCENTAGES OF CORRELATIONS DISTRIBUTED BY 
QUARTILES. 
Highest Second Third Fourth 
Quartile Quartile Quartile Quart ile 


Sim- Dis- Sim- Dis- Sim- Dis- Sim- Dis- 
ilar similar ilar similar ilar similar ilar similar 


Application... 38% 15% 19% 31% 31% 23% 12% 31% 
Ability to Organize 36% 18% 36° 18% 29% 23% 00% 41% 
Punctuality. 21% 27% 36% 18% 36% 18% 7% 36% 
Accuracy... : 38% 18% 31% 18% 19% 27% 138% 36% 
Aggressiveness 37% 17% 37% 17% 13% 33% 13% 33% 
Social Qualities... 10% 33% 50% 11% 20% 28% 20% 28% 
we WIGHESTQUART/LE | SECOND QUARTUE THIRD QUARTILE | LOWEST OUARTHE 
T 
APPLICATION 
ABILITY TO ORGANIZE 
PUNCTUALITY 
40% ~ 
ACCURACY ---------- 
«SOCIAL QUALITIES — — 
\ 
20% — — 
\ 
o 
/ 
0% 
\ 


DisTRIBUTION PERCENTAGES Between RatinGs BY 
Patrs oF TEACHERS OF SIMILAR SUBJECTS 

Data of Table III are presented in graphic form in figures 1 
and 2. Figure 1 shows the distribution of correlations between 
the ratings by teachers of similar subjects, and Figure 2 that of 
correlations between the ratings by teachers of dissimilar sub- 
jects. From the highest to the lowest quartile the curves for the 
general qualities, ability to organize, accuracy, and aggressive- 
ness, show a decided slope from the upper toward the lower 
end of the scale in Figure 1, and a decided rise from the lower 
toward the upper end of the range in Figure 2. The curves 
for the qualities application, punctuality, and social qualities 
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slope and rise slightly in the direction of the others. This 
tendency is so slight, however, that consilered along with 
the irregularity of the three curves, seems inconsequential. 

In consideration of the comparatively small number of cor- 
relations, and the small margin of difference in the size of 
correlations near the quartile division points, it seems advis- 
able to supplement Table III and Figures 1 and 2 with a dis- 
tribution of the total number of correlations by halves. Table 
IV shows the same date as are given in Table III. Data of 
Table IV are presented graphically in Figure 3. 


soy PUGMEST QUARTILE | SECOND QUARTILE |THIRD QUARTILE [LOWEST QUARTILE 
40% 
4 
20% 
\ APPLICATION — 
ABILITY 70 ORGANIZE —— 
10% PUNCTUALITY +++ 
ACCURACY 
AGGRESSIVENESS 
ad SOCIAL QUALITIES 


Figure 2. 
PeERCENTAGES OF CorRELATIONS BETWEEN Ratings 
Parrs or Treacners or DisstmILaAR SUBJECTS. 


TaBLe IV. 
PERCENTAGES OF CORRELATIONS DISTRIBUTED BY HALVES 

Upper _Lower Half 

Similar Dissimilar Similar Dissimilar 

57% 46% 43% 54% 
Ability to Organize 71% 36% 29% 64% 
Punctuality 57% 45% 43% 54 
Accuracy.. 68% 36% 32% 63% 
Aggressiveness 74% % 26% 66% 
Social Qualities 60% 44% 40% «56% 


ratings by teachers of similar subjects for each of the qualities 
accuracy, ability to organize, and aggressiveness fall within the 
upper half of the distribution. A bare majority of correlations 
between like ratings for the remainder of the general qualities 
are also within the upper half of the distributions. 

Table V presents the highest three and lowest three cor- 


ik 
4 
4 
we 
| 
| 
Approximately three-fourths of the correlations between | _ 


486 


SCHOOL SCIENCE AND MATHEMATICS 


x 
& 
2 
z 
YY TIWIS 
» 
WY T/WISCIT 
> 
| 
YVTIWISSIC 
| 
YY ~ 
YYT/WISS/IO 
YV7IWISSIT| » 
« 
MOO & 
se FR 


Figure 3. 


Te ACHERS OF SIMILAR AND DissIMILAR SUBJECTS. 


BY Pairs « 


Distribution Percentaces or C ornrecations Berween Ratinas 


| 
, = 


RATING OF STUDENTS 487 


relations for the qualities, aggressiveness, ability to organize, 
and accuracy, the qualities correlations for which show rela- 
tively greater variation according to the subject backgrounds 
of the teachers rating. 


TaBLe V. 


HIGHEST THREE AND LOWEST THREE CORRELATIONS 
IN THREE QUALITIES 


~ Aggressiveness _ ~ Ability to Organize 


Accuracy 


(Highest three correlations) 
Math.-Physies 86 Math.-Physies 78 Stenog. Stenog. 89 


Pub. Speaking- History-Publie Mech. Drawing- 
Speaking 70 Math. 82 
Physies-Public English-Home Math.- 
Speaking .69 Economies 69 Physics 
(Lowest three correlations) 
Mathematies- History- Stenography- 
Latin 23 Stenography .14 History .22 
Stenography- English-Indus. Mathematics- 
History 00 Science 24 Home Econ. 30 
English-Mech. English-Mech. English-Mech. 
Drawing 16 Drawing 26 Drawing Al 


The highest three correlations for each quality, with the 
single exception of that for physics and public speaking under 
aggressiveness, are between the ratings of teachers of similar 
subjects. The lowest three correlations for each quality are 
between the ratings of teachers of dissimilar subjects. It may 
be noted, furthermore, that all the highest three correlations 
for accuracy are between ratings of teachers of strictly technice! 
subjects. 


GENERAL SUMMARY. 

Correlations between the ratings of the several pairs of 
teachers show a wide variation. The wide variability is doubt- 
less caused by many factors some of which, only, are apparent. 
The variation is greater for the ratings by certain pairs of 
teachers than for the ratings by other pairs of teachers. The 
variation is greater with respect to certain general qualities 
than with respect to others. 

Correlations between the ratings by teachers of similar 
subjects are noticeably higher for the general qualities ,ability 
to organize, accuracy, and aggressiveness: corresponding cor- 
relations are slightly higher for the general qualities, application 
punctuality, and social qualities. 

Correlations between ratings by teachers of dissimilar sub- 
jects are relatively lower for all the general qualities than are 
correlations between ratings by teachers of similar subjects. 
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The correlations are decidedly lower for the qualities aggress- 
iveness, accuracy, and ability to organize. 
CONCLUSIONS. 

No sweeping conclusions should be reached on the basis of 
data presented in the present study. The number of correlations 
dealt with is limited. Rating results treated are the experiences 
of only one semester. These and other limitations should be held 
in mind as findings are evaluated. 

It seems elear that the ratings on certain general qualities 
vary greatly according to the different interpretations given the 
quality by teachers possessing different subject backgrounds. 
If this is true, it is dangerous to average ratings of a student on 
any quality which are made by a heterogenous group of teachers. 
Averages thus made and handed down will conceal many phases 
of the student’s personality. It would seem that such averages 
can not be intelligently interpreted. However justified it may 
be to use composite marks and estimates in industrial personnel 
procedure, it is extremely questionable to borrow this policy 
and to apply it in school practice. 

A record of careful ratings of the student by different teachers, 
which extends over a considerable period of time, should be 
looked upon as a wealth of information by the educational or 
vocational counsellor. In such a record will be found hints as 
to proper avenues for further investigation and study. FEsti- 
mated weakness in any general quality in one department 
necessarily does not imply weakness in the same quality in a 
different department. The present study would seem to point 
the way to an informal and thorough consideration of each and 
every separate opinion which has been submitted by a careful 
and competent teacher. The personnel office must not choose 
the easiest way out, in its recording and interpreting of ratings. 


OIL ROYALTIES USED FOR CURRENT PURPOSES. 


A question has arisen in Wyoming as to whether or not distribution 
of oil royalties accruing from State school lands is legal, according to 
information recently received at the Interior Department, Bureau of 
Education. The act admitting Wyoming to the Union provided that the 
proceeds of the sale of school lands should be made a part of the State 
permanent school fund. The supreme court of the State has held that 
the sale of oil is a sale of the land, because it is a part of the land and part 
of its permanent value. A majority of the voters at the recent election 
expressed approval of an act by the legislature which would permit cur- 
rent distribution of oil royalties up to one-third of the amount received. 
Some contend that this one-third also should be placed in the permanent 
fund. 
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SOME PROBLEMS OF THE WEATHER MAN‘ 
By CLareNcE J. Root, Meteorologist. 
U. S. Weather Bureau, Springfield, Ill. 


When we meet friend or stranger the opening topic of conversa- 
tion usually pertains to the weather. This has probably been 
true back through the centuries, but our ancestors had rather 
vague ideas concerning the causes of atmospheric phenomena. 
Even as late as one hundred years ago the law of storms was not 
understood. As the knowledge of weather and climate increased 
there came a demand for some organized effort to study these 
problems and render service to the public, until now the meteor- 
ological service is a part of nearly every Governmert. To the 
late Professor Cleveland Abbe, with the backing of the Cin- 
cinnati Chamber of Commerce, is due the inauguration of the 
present system of telegraphic weather reports. The service was 
begun on September 1, 1869, with thirty stations reporting. 
The Weather Bureau was originally a part of the Signal Corps 
of the United States Army, but in 1890 it was transferred to 
the then new Department of Agriculture. 

The activities of the Weather Bureau at the Central Office 
in Washington are distributed among a number of divisions, 
each under the direction of a supervising official. The stations 
in the field, however, must handle many phases of the work. 
The major portion of the duties at the Springfield station are in 
connection with the Climatological Service. One station in 
each state is designated the section center. The Springfield 
office directs the work of the 81 meteorological substations, 
issues bulletins containing the data from these stations, pub- 
lishes a weather-crop report for Illinois each Wednesday, and 
supervises the distribution of forecasts in the State. 

Through the publie-spirited cooperation of nearly five thou- 
sand men and women—just such citizens as Messrs. Bonnell, 
Colyer, and Oglevee of this organization—the climatological 
service through its cooperative observers has been established 
in almost every nook and corner of the country, and even ex- 
tended into Alaska, Hawaii, and the West Indies. The reports 
from these stations are in great demand. The problem is to 
“carry on,”’ and to extend the service into remote and inaccessible 
places where it is difficult to secure observers but where records 
are needed to aid settlers in developing the country. Before 


! Read at the Springfield meeting, February 20, 1925, of the Iinois State Agademy o 
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leaving this subject I wish to make mention of Mr. John West 
James, who maintained a most excellent record at Riley, near 
Marengo, covering a period of 54 years on the same farm, never 
losing more than a day or two at a time, and only terminating 
his services when called by death. Observations taken by 
officers of ships at sea are more complete than those made by 
the cooperative observers on land. They were formerly delivered 
to the Weather Bureau at the termination of the voyage, but 
are now forwarded by radio. 

No weather service can function without suitable meteoro- 
logical instruments. Some of the instruments in use at the first 
order stations have undergone no change in more than twenty- 
five years, because they are fulfilling every demand. Others 
have been improved from time to time and new instruments of 
various kinds have been devised. Professor Marvin, the Chief 
of the Weather Bureau and one of the foremost authorities on 
meteorological instruments, has designed a weekly recording 
rain gage. This instrument can be placed in an inaccessible 
or remote place, and a continuous precipitation record main- 
tained by making weekly trips to the gage to change the record 
sheet and empty the water. Many efforts have been made to 
devise a gage that will secure a true catchment of snowfall in 
windy weather. It is the hope of meteorologists that this 
problem will be solved. Through experiments in the wind 
tunnels of the Bureau of Standards it has been found that the 
Robinson four cup anemometer records too much wind, and 
stations are to be supplied with a three cup pattern that has 
been selected from a number that have been tested. The 
Instrument Division has recently brought out a combined 
thermograph and telethermoscope. The thermograph is operated 
in the office instead of in the shelter outside, but it records the 
out-of-door temperature. Unfortunately this can not be operated 
at a distance of more than 65 feet from the outside mechanism. 

Seismological investigations and the study of volcanoes have, 
by act of Congress, been transferred to the Department of the 
Interior, but solar radiation investigations are being continued 
by the Weather Bureau. Observations are made at Washington, 
D. C., Madison, Wis., Lincoln, Neb., and Santa Fe, N. M. 
These studies are very helpful to illuminating engineers. The 
Owen’s dust counter is used to make a survey of the dust con- 
tent of the atmosphere, employing airplanes for the observa- 
tions aloft. It has been found that the dust content is greater 
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near the surface than aloft, and that there are more dust par- 
ticles over industrial centers and cities like London than in 
places similar to Washington. In dust count determinations 
made in October and November, 1923, at Washington, the 
number of dust particles per cubic centimeter on cloudy morn- 
ings varied from 480 at the surface to 33 at 10,000 feet elevation. 
Studies to determine the effect of weather conditions on plant 
growth are being constantly made by the Division of Agri- 
cultural Meteorology. This division supervises the special 
crop region services and issues on Wednesdays both state and 
national weather-crop bulletins. In his efforts to secure all 
publications pertaining to meteorology and allied sciences the 
librarian has a collection of some 40,000 books and pamphlets, 
the most complete meteorological library in existence. As a 
source of further information the Bureau issues the ‘ Monthly 
Weather Review.”’ This publication is the clearing house for 
the exchange of ideas and facts concerning weather and climate. 
Contributions are offered by both American and foreign writers, 
many of them being devoted to theoretical meteorology. 

Floods take a heavy toll in damage to property and hindrance 
to business. The forecaster cannot prevent the floods, but he 
can issue warnings of flood stages so that the people along the 
rivers may save their property and adjust their business affairs. 
The forecasting of flood stages is a complex problem, because 
of the uneven distribution of rainfall, the melting of snow, the 
condition of the soil as it affects runoff, the breaking of levees, 
end the discharge from tributary streams. Yet, river forecasts 
are the most accurate made. The principal rivers are divided 
into districts, each under a Weather Bureau official and with 
its gaging and rainfall stations. The St. Louis district is the 
largest. At the time of the Illinois River flood in 1922 the St. 
Louis official, on Apirl 16th, predicted a crest stage of 25.1 feet 
for Beardstown. Four days later the crest stage, 25.1 feet, 
occurred, exceeding all previous records for high water at this 
place. As funds permit, the river and flood service will be 
gradually extended to many of the smaller streams. 

The meteorologist, having secured a fair knowledge of con- 
ditions at the surface, desired to learn more about the upper 
air. Although kite flying was begun in 1898, it is only in com- 
paratively recent years that aerological investigations have 
been conducted in a systematic manner. Aerological stations 
are now in operation in Indiana, Nebraska, North Dakota, Okla- 
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homa, South Carolina, and Texas. The Army and Navy main- 
tain similar stations in various parts of the country and the 
Weather Bureau and these services exchange observations and 
reports. When weather conditions permit, kites are sent aloft 
carrying instruments that give a continuous record of pressure, 
temperature, humidity, and wind. At times as many as five 
or six kites are flown in tandem. When records at higher eleva- 
tions are desired sounding balloons are sometimes sent up daily 
for a period of days, with a recording instrument attached. 
These balloons are inflated with only sufficient gas to cause 
them to burst at high elevations. A parachute allows the 
recording mechanism to reach the ground in safety; a note 
attached instructs the finder to return the instrument to ‘a 
designated Weather Bureau station. Sounding balloons have 
reached altitudes of more than 19 miles, approximately three 
times the height attained by Major Schroeder in an airplane. 
One of the newer developments is the pilot balloon. These 
small balloons do not carry instruments. They are liberated 
at 8 a. m., 75th meridian time, at the aerological stations and 
at certain Weather Bureau offices. At some places flights 
are made in the afternoon also. Having determined the ascen- 
tional rate by the double theodolite method, the balloons are 
now observed through a single instrument. The altitude and 
azimuth are noted every half minute until the balloon is lost 
to vision. Computations are then made of the wind velocity 
and direction at various altitudes, and they are telegraphed 
to the district forecasters. These, of course, are essential in 
the preparation of aviation forecasts, and are helpful with the 
surface forecasts because the wind aloft has considerable bear- 
ing on surface conditions. There is much to learn about the 
upper air, and it is likely that improved methods will be de- 
veloped for its survey. 

Without doubt the activity of the Weather Bureau in which 
the business man and the general public are most interested 
is the issuance of weather forecasts. To the mariner, the farmer, 
and the shipper of perishables the forecasts are indispensable, 
and they even become a part of the preparations for picnics 
and automobile trips. The money saved by cold wave warn- 
ings in the Chicago forecast district in a single season more 
than equalled the cost of operating the entire Weather Bureau 
a year. For more than fifty years the forecasts have been made 
from synoptic charts. Probably there has been some improve- 
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ment; at least the percentage of accuracy for the service aver- 
ages 88.4 per-cent. Radio has stepped in and greatly aided ; 
that very important work of the forecaster, where lives and 
property are at stake, the predicting of those tropical storms 
known as West Indian hurricanes. Many of these disturbances 
develop near the Cape Verde Islands, drift westward with the 


trade winds, ever seeking a place to break through the Azores 
high pressure belt. Reaching the western side of this belt. 
where the pressure is lower, they recurve to the northeastward, | 


passing up the Atlantic coast or entering the Gulf of Mexico. 
The storms are hundreds of miles in extent, great whirls with 
wind velocities as high as 120 to 140 miles per hour, but the 
velocity of translation of the whole storm is sometimes quite 
slow. Before the days of radio they were sometimes ‘“‘lost”’ 
over the ocean, the land stations showing little evidence of the 
location. Now observations are taken regularly on all U. S§. 
Shipping Board vessels and many others. These are radioed 
to the Weather Bureau at Washington, giving the ships posi- 
tion. Weather maps are then prepared for the ocean as well 
as for the land, and forecasts of the location, extent, and prob- 
able movement of the hurricane are broadcast to the vessels 
at sea. The Mavigators can then set their courses to avoid the 
worst of the storm. ' 
Among some of the newer forecast developments mention | 
should be made of the harvest-weather, fire-weather, and 
fruit-frost services. The first is for the farmer; the second 
for the forest ranger, the forecaster warning him when condi- 
tions are favorable for timber fires. The Bureau has eight 
meteorologists and observers on duty in the citrus orchards 
of southern California. Thermometers and thermographs are 
placed at numerous places among the trees. These are read 
frequently during the night, and when the meteorologist on 
duty gives the word the oil heaters are lighted. It is not a 
smudging proposition. The temperature of the air is actually 
raised that number of degrees that will bring it above the frost 
danger line. Orchard temperatures have been raised as much 
as eight or ten degrees by this method. Later in the season 
these men go to the apple orchards of Idaho, Oregon, and 
Washington. 
What of the future? Our Bureau does not, ordinarily, attempt 
to make forecasts for more than 36 or 48 hours, although the 
Washington office prepares a weekly forecast based on tele- 
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graphic reports from the entire northern hemisphere, Siberia 
excepted. The Canadian Government is establishing radio 
weather stations near the Arctic Ocean, and it is hoped that a 
similar station will be installed at Point Barfow, Alaska. These 
will be very helpful to the forecaster. But will it ever be possi- 
ble to prepare seasonal forecasts? Scientists are studying 
periodicities and the relation of sunspot phenomena to weather 
recurrences. It has been found that certain seasonal pressure 
conditions over the Pacific Ocean influence the temperature of 
the water of the Japan current, and this in due time affects 
the air temperature along the California coast. Professor 
Marvin, the Chief of the Weather Bureau, refuses to say that 
long range or seasonal forecasts will not some day be made. 
This is one of the tasks of the meteorologist of the future, and 
is one of the most important problems of the weather man. 


LIGHT WAVES FOR SOUNDING THE INFINITE AND THE 
INFINITESIMAL. 


A public leeture in Orchestra Hall, Chieago, by Professor Albert A. 
Michelson, Head of the Department of Physies at the University of Chi- 
cago, was given on the evening of January &, his subfect being “Light 
Waves as Measuring-Rods for Sounding the Infinite and the Infinitesimal.”’ 
The lecture was given through the courtesy of the President and the 
Trustees of the University, who issued the invitations and tickets. 

Beginning with a few simple experiments and illustrations showing the 
principles of the wave motion, Dr. Michelson illustrated the dependence 
of all optical instruments such as the telescope, microscope, and spectro- 
scope, on these principles. This was followed by a description of the ex- 
periment upon which Einstein based his famous theory of relativity and 
for which it was necessary to devise the interferometer, which has proved 
of great value in many important investigations. The interference of 
light waves as shown by this instrunent was projected on the screen. 

It was supplemented by a brief and simple explanation of the elaborate 
and crucial experiments now in progress at Clearing, Illinois, for the pur- 
pose of testing Einstein's theory. 

Professor Micheison also gave an account of the measurement of the 
red star, Betelgeuse, in the constellation of Orion, and a description of 
experiments at Mount Wilson Observatory, Pasadena, for measuring the 
velocity of light. 

A member of the leading scientific societies of the world and a former 
winner of the Nobel Prize in Physies, Professor Michelson, who has been 
connected with the University of Chieago sinee its founding, has been 
president of the American Physical Society, the American Association 
for the Advancement of Science, and the National Academy of Sciences, 
and has received honorary degrees from many American and European 


universities. 
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THE USE OF TEXT-BOOK AND SYLLABUS COURSES IN GEN- 
ERAL SCIENCE. 
By Francis D. Curtis, 
Head of the Department of Science, University High School, 
University of Michigan, Ann Arbor, Mich. 

In connection with a recent study of extensive reading of 
general science,’ the author sent to the heads of departments 
of general science in two hundred six selected high schools 
throughout the United States, which seemed likely to represent 
the best equipped, most ably instructed, and most progressive 
secondary schools, a questionary for the purpose of determining 
the extent to which extensive reading is now employed in high 
schools throughout the country in connection with, or in place 
of, text-books and syllabi. 

While the data from the replies received were analyzed and 
interpreted in the light of their bearings upon extensive read- 
ing, the answers to several questions reveal some very interest- 
ing facts indicating what must be representative of the best 
current thought and practice with respect to text-book and 
svilabus courses in general science. 

As a part of an extensive study of “The Administration of 
Secondary School Units,”* Koos gives information bearing 
upon these same subjects, secured from questionary responses 
received from nineteen high schools, representing six states in 
the North Central Association. Koos found that five of the 
fourteen schools answering this question (35.7%) made no 
additions whatever to the texts used in the courses in general 
science, and six (42.9°7) made additions to the text. The 
material which follows throws additional light upon this phase 
of Koos’ study. 

Below are quoted those portions of the author’s questionary 
which bear upon these topics, with a summary of the informa- 
tion given in the replies. The first figures following the various 
items give the number and the second figures (in parentheses) 
in every case give the per cents of the total number of replies 
received from schools offering general science, in which those 
statements were checked or those answers given. Many of the 
questionary blanks were incompletely filled out. 

Number of questionaries sent out to selected high schools, 206. 

Total number of replies received, 105 (51.1%). 


1. Curtis, Francis D. “Some Values of Extensive Reading of General Science.’ Teachers 
College Contributions to Education, No. 163, 1924 ‘ 
2. Koos, Leonard Vincent “The Administration of Secondary School Units." University 


of Chieago Press, 1917 pp. 67-69 
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Number of replies received which gave no answers to the 
statements and questions because general science was not 
offered in the schools represented, 21 (2067). 

Number of replies tabulated, 84 (80°)) (representing at 
least one big high school in each of thirty-eight states). 

QUESTIONARY. 

(The teachers were asked to mark an X in front of ail the 
statements which together expressed conditions in their res- 
peetive schools). 

1. QOur course in general science is based upon one text. 59 (70.2%) 

In 26 eases (31°) the course is a one-text, unsupplemented 
one; 21 (25°) use magazines and some books, not texts, with one 
basie text, only; 12 (14.3¢,) of these use a syllabus based upon 
two or more texts. 

Our course in general science follows a syllabus based upon required 

yortions of several texts on general science. 21 (25%). 

3. We have full sets of (how many?) different texts on general science 
which we use in our course. 

One text, 17 (20.27); two texts, 10 (11.95 7); three texts, 6 (7.1); 

four texts, 3 (3.6 )five texts, 0 (0%); six texts, 3 (3.6%). 

4. We have an adequate supply of general science texts for our course. 

50 (59.5%). 

We have an inadequate supply of general science texts for our 

course. 20 (23.8%). 

*6. Our course in general science follows a syllabus based upon re- 

quired portions of texts on general science and other special sciences 

(physies, chemistry, ete.). 22 (26.2%). 

Our course in general science follows a syllabus based upon re- 

quired portions of texts on science none of which are on general 

science. (0°) 

*S. We assign definitely and require as part of our course in general 
science the reading of articles upon various topics of science in 
magazines (as Popular Mechanies, Scientific American, Atlantic 
Monthly, ete.), and the reading of all or parts of various scientific 
books of a general nature which are not text-books in any sense 
(as Slosson’s “Creative Chemistry,’ Houston’s, ““‘Wonder Book 
of Light’). 42 (50% 

(There follow six questions dealing only with extensive reading.) 

15. Which plan or combined plans above would you consider ideal, 

and, if none of these, what plan with respect to required or sug- 

gested reading in general science would you consider ideal? 
summary of a wide variety of ideals represented in sixty-one replies 
to this question gives these results: 

Three (4.96) favor the use of one text alone; twelve (19.74%) 
definitely say syllabus, and, if in the light of the question, the 
answers to which were influenced, no doubt, by the preceding six 
questions on extensive reading, the definition of syllabus, is ex- 
panded to include all plans definitely requiring extra-text readings 
the number who favor some sort of syllabus as ideal is 52 (85.2%). 
*One answer qualified. 


Certain significant facts are revealed by an analysis of the 
above replies, in which analysis a syllabus course is defined 
as any in which are required definite assignments in more than 
one text-book, or in books or magazines, or both, in addition 
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In thirty-one per cent of these eighty-four highly selected, 
‘best’? American high schools represented by this study, and 
in thirty-five and seven-tenths per cent of the schools repre- 
sented by Koos’ study, the course in general science is a one- 
text book course, unsupplemented with required work in any 
other texts or in scientific magazines or scientific books not 
texts; when asked to state what plan they considered ideal, 
however, only four and nine-tenths per cent of the department 
heads answering this question in the author’s questionary 
favored the single-text plan. Twenty-five per cent stated that 
their courses in general science followed syllabi based upon 
required portions of several texts on general science (forty-two 
and nine-tenths per cent in Koos’ study made additions to the 
text), and twenty-six and two-tenths per cent, that their courses 
followed syllabi based upon required portions of texts on general 
science and other special sciences. But, as there is an over- 
lapping of answers here, since eleven of the department heads 
replying did not apparently consider questions 2 and 6 mutu- 
ally exclusive, and marked both, the actual number using syllabi 
based upon text-books in general science or other sciences was 
only thirty-eight and one-tenth per cent; and if in addition 
those are taken who were not included under questions 2 and 
6, but who used a text with magazine and book references, 
—in other words, if the very broad definition of syllabus stated 
above is applied to the data, the total number using some sort 
of syllabus is fifty-nine and five-tenths per cent. Yet eighty- 
five and two-tenths per cent preferred a syllabus of some sort. 
Of the schools replying to the author’s questionary, there- 
fore, more than half as many used one text-book unsupplemented 
in any way, as used some sort of syllabus, though nearly eighteen 
itmes as many of these department heads preferred as the ideal 
plan some sort of syllabus to the unsupplemented text-book. 
Considering, then, the highly selected class of schools repre- 
sented in this study, the number using the one-text course in 
general science, unsupplemented by any reference work of any 
sort, is surprisingly large. Or, stated conversely, considering 
the very broad definition of syllabus course stated above, the 
number of schools using a syllabus in general science is aston- 
ishingly small,—and not less so, because so large a percentage 
of the department heads who stated their ideal of a course, 
favored a syllabus. 
Another surprising fact revealed by the questionary is that 
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only fifty-nine and five-tenths per cent of these department 
heads stated that their supply of general science texts was 
adequate, and twenty-three and eight-tenths per cent stated 
positively that their supply was inadequate. If this is the case 
in these “‘best” high schools, what must be the conditions in 
some of the smaller, less favored districts? 

It is interesting to speculate upon the reasons why the syllabus 
course in general science, apparently so greatly preferred as 
superior to the one-text course, does not more generally replace 
the latter in our high schools. Probably the following are 
among the more potent reasons: 

1. The lack of funds in the district or the school to provide 
the necessary extra texts, books, and magazines. The replies 
to questions 3, 4, and 5 would seem to indicate this fact clearly. 

2. Conservatism and inertia,—the willingness to continue 
with the text-book course because it is the easiest to teach and 
because it is the course most generally taught. 

3. The heavy teaching load (particularly does this apply 
to the smaller high schools) coupled with the failure of the 
teachers to realize that deviations from the regular text-book 
course are under the existing conditions possible. 

4. The more or less general distrust of the syllabus course 
per se, because of the difficulties involved in determining 
whether it may be of sufficiently high standard to entitle it to 
be considered the equivalent of a regular, text-book course. 

5. The administrative difficulties always arising whenever 
there is necessitated a transferring of pupils from one school 
or one system to another, in which a different sort of course 
in general science is offered. This difficulty would be met with 
most frequently in large cities. 

6. The difficulties in the way of making a good, teachable 
syllabus: the very great amount of time required in con- 
structing the syllabus; the requirements with respect to breadth 
of training and grasp of subject matter demanded of the teacher 
or the committee making an original syllabus; the problems 
arising from attempts to secure proper sequence and continuity 
of subject matter selected from several texts,—for example, 
that of finding suitable material which does not need, for its 
understanding, facts or explanations previously presented in 
the particular text-book from which the reference is taken, 
but not in the syllabus elsewhere. 
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In what practical ways, then, may some of the advantages 
of the syllabus course be secured by all high schools, especially 
those in which it is undesirable to diseard the basic text-book 
entirely? 

First, the work in, and outline of, the adopted text-book 
may be supplemented by suitable references to texts upon 
various phases of science available about the building or in 
the town library; or obtainable through an appeal to the patrons 
of the school for such fairly recent text-books on science as 
may be in their homes. One such book, provided the references 
are assigned two or three days in advance of the recitations 
upon them, and provided the pupils make use of the book during 
their free periods and over-night, will serve a surprisingly 
large number of pupils. 

Secondly, the pupils may be encouraged to donate to the 
department of science, magazines in which they find scientific 
articles. Most of this material will be unsuitable for supple- 
menting the text-book, but in the better-class of literary maga- 
zines, as well as in the scientific ones, will occasionally be found 
articles of great cultural and pedagogical merit, the addition 
of which to the regular course will add not a little of pleasure 
and fresh interest to the work. ; 

Thirdly, the pupils in general science may each be induced 
to contribute a small sum each term for the specific purpose 
of adding to their science library. Once the pupils and their 
parents have been made to see the advantages to be derived 
from such a plan, there will be little or no opposition. In one 
medium-sized western high school, where this plan has been 
in operation for several years, the pupils take great pride in 
their science library numbering more than five hundred volumes. 

In no school are the actual and potential resources for syllabus 
building in general science so meagre and unpromising as to 
make impracticable some sort of syllabus. 


NATURAL SCIENCE INTERESTS OF RURAL CHILDREN. | 


Rural-school children in New York State ask more questions about 
invertebrate animals than about any other natural science group. Birds 
come second and trees third. Thiw statement is based upon a record 
of the questions asked for three consecutive years in connection with 
correspondence with rural schools concerning rural-school leaflets pub- 
lished by the department of rural education of the New York State Col- 
lege of Agriculture at Cornell University. For three years more ques 
tions have been asked about the habits of living things than about their- 
classification, distribution, structure, or other points of interest. 
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THE BEST ARRANGEMENT OF CELLS. 
By Pane, 
Waller High School, Chicago, Ill. 


It is quite common for authors of physics text books to in- 
clude in their books a paragraph or more on what is termed 
the best arrangement of cells. The rule given for obtaining 
this “best arrangement” is generally stated as follows: “If a 
given number of cells are to be combined so as to give the maxi- 
mum current through a given outside resistance, use that ar- 
rangement which will make the battery resistance most nearly 
equal to the external resistance.”’ 

It would be unfair to the authors to say that all of them 
state that this is the ‘‘best arrangement’? but the mere state- 
ment of the rule implies in most pupils that there is some advan- 
tage to be gained by such an arrangement. 

It is conceivable that it might be desirable to obtain the 
maximum current through a given resistance from a given 
number of cells for some particular purpose and under those 
circumstances it would be correct to refer to the arrangement 
under discussion as the best arrangement. On the other hand 
the problem which is most likely to arise is to find the number 
and arrangement of cells which will send a given current through 
a given external resistance most economically. This grouping 
would, by most persons, be called the ‘“‘best arrangement” 
and is likely to be confused by pupils with the first grouping. 
It is evident that the most economical arrangement will be 
neither the most efficient nor the one which would give the 
maximum current through a given external resistance from 
the given number of cells for the most efficient arrangement 
would be one which had the least loss or the least internal 
resistance and such an arrangement would demand an infinite 
number of parallel groups of cells, each cell having a very finite 
length of life. If the internal resistance is just equal to the 
external resistance the efficiency cannot be greater than fifty 
per cent and it is generally not economical to operate cells at 
such low efficiency. In any given case the most economical 
arrangement could be determined approximately by the applica- 
tion of Kelvin’s law but it surely would not be practical to 
attempt to teach high school pupils how to use Kelvin’s law. 
Probably the best we can do is to point out to the pupils that 
the “best arrangement”’ is the one which gives the best solution 
to the particular problem in question and then give them a 
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ARRANGEMENTS OF CELLS 501 
few guiding principles or suggest to them a few things which 
should be kept in mind when making a choice of arrangements. 

Assuming that the pupil understands that the arrangement 
which gives the greatest current through a given external 
resistance with a given number of cells is not always the best, 
and is in fact rarely the best arrangement, we may still believe 
it desirable to teach him how to find such an arrangement 
in any given case. If so, the rule as stated or implied on page 
405, ‘““Text-Book of Physics’ by Linebarger; page 303, “A 
Brief Course in Physics’ by Hoadley; page 329, ‘Practical 
Physics” by Black and Davis; page 541 ‘Physics for Secondary 
Schools”’ by Sears; and page 424, ‘“‘College Physics’? (2nd Ed) 
by Kimball demands our attention. 

The general equation for the current from any group of 
cells is 

( I =current. 


Se e=e.m. f. per cell. 
[= where ~ R=external resistance 
Sr r=internal resistance 
R + per cell. 
P S=number cells in series. 
P=number of parallel 
Ne groups of cells. 
—— N=SP or the total num- 
PSe Ne R [ ber of cells. 
Then l=— = = — - 
PR+Sr PR+8r r 
P+S— 
R 


since N=SP 
I will have a maximum when the denominator has a minimum 
Ne 
since the numerator, ——. is constant. 


R 
Since PXS=N where N is a constant, PS— also equals a con- 


R 


stant. In order to simplify the work 
let P=x 
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—N=k 
R 
“xy =k 
and I will have a maximum for a minimum value of x+y which 
d 
will occur when — (x+y) =0 
dx 
d dl k k 
(x+y) = x+- F=1-—-=0 
dx dx x x? 
k 
=] 
IN 
y=-=vVk 
x 
.x=y for minimum 


r Sr 
Thus I will be a maximum if P=S— or if R= Thus the 
R P 
rule is right to the extent that the maximum current is obtained 
when the internal resistance is equal to the external resistance 
but this condition can rarely be produced in practice and there 
is no justification for the assumption that if the equation 
Sr 
R=— is not satisfied exactly, the values of S and P which 
P Sr 
make R as nearly as possible equal to — will make I a = maxi- 
P 


mum. That such an assumption is absolutely false in many 


cases will be proven later. 
In order to determine a true test for a maximum let us con- 


sider the equations xy=k and x+y=D where D equals the 


( Ne 
R 
denominator of the fraction 
Sr 
P 
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The curve of xy=k is an equilateral hyperbola. We will 
consider only positive values of x and y as negative values 
are impossible for the problem before us. As we proceed along 
the curve from x=Vk toward the right x is increasing while 
y is decreasing and x is always larger than y. Also as we pro- 
ceed upward along the curve from x= Wk, the value of y con- 
stantly increases and x constantly decreases while y is always 
larger than x. 


k 
If x=a then y= 
a 
and if y=athenx= and the difference between x and y 
k k 
is a— (assuming a> Vk _ ) for either the point (a, — -,a). 
a a a 


There are no other points on the curve which will have the 
same value for the difference between x and y. 


IN fk 
Also x+y for either a, — or ( ,a 


a a va 
dx 
From xy =k we have --= ——. For all values of x greater 
dy 
dx 
than Vk, —— is negative but numerically greater than 1. This 
dy 


means that as x increases, y decreases but x is increasing faster 
than y is decreasing, consequently as We proceed from x = Vk 

to x= « the value of x+y is constantly increasing. Similarly 
it may be shown that as we proceed from y=Vk to y= «, 
x+y is constantly increasing. 

We have now proven that for every value of the difference 
between x and y there is a corresponding value of the sum of 
x and y but only one. Both the difference and the sum are a 
minimum when x=y and as the difference between x and y 
increases, the sum also increases. Therefore when x is (as 
nearly as possible) equal to y, the sum of x and y will be the 
minimum value attainable in practice. 
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Referring to our original problem this means that when the 
number of parallel groups is as nearly as possible equal to the 
number of cells in series, multiplied by the ratio of the internal 
resistance to the external resistance, the current will be a maxi- 

r 


mum. We are thus required to satisfy the equation P=S 
R 

as nearly as possible for a maximum current. It does not follow 
Sr 

that we can change this equation to the form R=— and_ still 
P 

have a maximum current when the equation is satisfied as 

nearly as possible unless it is exactly satisfied. 

If the rule as commonly stated cannot be depended upon 
it should be possible to find the conditions under which it will 
fail. Let us investigate that phase of the question as follows: 

Let us assume that we have a certain number of cells, say 
N of them, each with an internal resistance of V ohms and 
let us suppose that we can arrange the N cells with S of them 
in series and P groups or with 8, in series and P, groups. The 


Sr Sir 
internal resistances of the batteries will be R' =— and R!, =- 
P P, 
SP=S,P,=N. Let us further assume that S>S,. Then P,>P 
S 8, 
and —>— and R'>R', 
P, 
The currents are 
Se PSe Ne 
Sr PR+Sr. PR+S8Sr 
R+- 
P 
P,S,e Ne 
and [,= = a= 
P,.R+S,r P,+RS,r 
R+— 
P, 


It is apparent that there is a certain critical value of the 
external resistance for which I and I, will be equal. Let us 


call this value R,. 
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Ne Ne 
Thus ————- = 

PR.+Sr 

(S-S)r Sir 
= —- 
(P,—P) P 

Ne Ne 
If we plot the curves | =-——~ and I, with 


PR+S8r P.R+Sir 


and I,’S as ordinates and R’s as abscissas the curves will cross 
only at the point where R=R.. As the curves are not dis- 
continuous we find that when R=0, I,>I since S>S, and 
therefore 8,,>=°. As R increases from zero both I and I, 
decrease but I,>I until R=R. when I,=I as R continues 
to increase both I and I, continue to decrease but I>I, until 
R=« when both I and I, become zero. Thus for all finite 
values of R below R., I, >I and for all finite values of R above 
R., I>I1;,. 


Let R. be the ‘“‘middle value’’ between R! and R such 
that R'—R,, =R.a—R! 


Sr Sir 
Then — — R,. = Ra- 
P P, 
and R,, = -(—+—) 
2/58 Sul 
R,—R.= 
P P, 
r(S2 SS.r r 
R,—R.= (—+ -)—- — = — 
N) N_ 2N 
r(S—S,)? r(S—S,)? 
= but ——-——- will always be a positive 
2N 2N 


number and will never be zero unless 8S=8, which is impossible 
according to the conditions so that R. will always be less than 
R,.. by a definite amount. 


Now suppose RK happens to fall between R, and Ra. Since 
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R is less than R,, we would, by the rule, choose the arrange- 
ment with §, cells in series and P, groups but since R is greater 
than R. we know that the arrangement with 8S cells in series 
and P groups would give the greater current. Thus for choosing 
between the two arrangements 8 in series and P groups or 8, 
in series ad P,, the rule as commonly stated would result in 
an incorrect choice if the external resistance happens to fall 


Sir rf/s 3s 
between the value —— and +— 
P 2\ P P, 

The fact that authors have been able to show specific ex- 
amples to bear out their rule is simply because they have been 
fortunate enough to pick values for R for which the rule holds 
good but in every case, as shown above, values of R may readily 
be found for which the rule will fail. 

On the other hand, it is impossible to find a case of failure 
of the rule which says to pick the values of S and P so that 


r 


P will be as nearly as possible equal to —S. 


R 


It is interesting to note that in many cases it is possible to 
get a greater current from a less number of cells than is possible 
from any arrangement of the given number of cells, so that if 
the problem is to send the largest possible current through a 
given resistance with the cells ‘‘on hand” it does not follow 
that we will attain this result by using all of the cells simul- 


taneously. 


YOUNG WOMEN DYING AT STARTLING RATE. 


Startlingly heavy mortality among young women from 20 to 30 years 
old has been found by Rollo H. Britten, statistician of the U. S. Publie 
Health Service in an analysis of recently issued Census Bureau figures 
The reason for this peculiar rise in death rates is obseure, Mr. Britten 
states, and cannot be explained as due to violent causes. 

There has been an increase, he points out, in deaths from eauses con- 
nected with child-birth. Tuberculosis, influenza, and pneumonia are 
also evidently involved in the excess rate among the young women. 

Other facts brought out in the analysis are that cities show a more 
rapid decline in mortality than do the rural districts; that persons of 
mature age show an increase in length of life; and that there has been a 
continuation of the general improvement in the expectation of life at 
birth, with colored persons showing greater improvement than the whites. 
—[Science Service. 
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By H. C. CHRISTOFFERSON, 


State Normal School, Oshkosh, Wis. 

What does —6 mean? Perhaps no mathematical concept has 
been more variously nor more poorly taught than this simple 
useful concept. Frequently the concept has not been taught 
at all, but pupils have intuitively learned something about it 
by being taught certain rules concerning its use. It shall be the 
object of this paper to give some of the best and newest methods 
of presenting positive and negative numbers so that their use 
will be a rational process. 

No one principle has had more influence on the teaching of 
Mathematics in the last ten years than rationalization. The 
National Committee lays down as the fundamental objective of 
Secondary School Mathematics the development of ‘‘powers of 
understanding and analyzing relations of quantity and space.’ 
The pupil should not be a mere parrot or a mere machine repeat- 
ing or doing only what he is told to repeat or to do, but he 
snould be a rational human being who knows what he is doing 
and why he is doing it. The pupil must understand his mathe- 
matics, not merely manipulate it. Therefore mere meaningless 
rules are not sufficient. Rules may have a place in mathematics 
after a process has been rationalized, but not before. Mathe- 
matics must cease to be the mere manipulation of quantities 
according to memorized rules, and must become increasingly a 
real, rational process. 

First Jet me bury the remains of a dead inadequate attempt to 
rationalize a negative number. To say that —6 means 6 less 
than nothing or 6 “in the hole,” is to be guilty of a gross educa- 
tional misdemeanor. That concept is entirely inadequate; it is 
a blind alley idea which has no value for the fature, and it 
states a half truth in a way that is misleading and baffling. 
Probably one of the chief uses of negative numbers is in teaching 
graphing and the fulhetion concept. Therefore the concept 
should be developed in such a way as to lay a foundation for 
future work. 

The Concept of Positive and Negative Numbers. 


The Daily Northwestern for December 27, stated that the 
temperature at 7 P.M. yesterday was +15° and at 7 A.M. 
today was —15°. What does that mean? Surely not that at 
7 A.M. we had 15° less than no temperature, not 15° in the hole, 
nor 15° in debt, but that the temperature was 15° below zero, 
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that it was 15° on the opposite side of the zero mark from +15°. 
In other words +15° means 15° above the zero mark, and —15° 
means 15° below the zero mark. Had the thermometer been 
lying in a horizontal position —15° might mean 15° to the left 
of the zero mark, and +15° would then mean 15° to the right of 
the zeromark. The sign of a number, plus or minus, then merely 
indicates the direction from the zero mark, and one wil! always 
be opposite from the other. 

This concept should be illustrated by two thermometers drawn 
in a vertical position on the blackboard or on cardboard with the 
reading as indicated, and two more in a horizontal position with 
the negative numbers to the left. After the pupils seem to have 
mastered this idea, it should be broadened and generalized by 
such questions as the following,— 

If I say that +10 miles means 10 miles north of town, what 
will —10 miles mean? (South). 

If +20 means 20 miles east of town, what will —20 mean? 
(West). 

If +85 means saving $5, what will —$5 mean? (Spending) 

If +6 hours means 6 hours hence, what will —6 hours mean? 
(Six hours ago). 

If +1925 means 1925 years after Christ, what does —1925 
mean? (1925 vears before Christ). 

If an automobile travelling at the rate of +20 miles per hour 
means travelling north or east at 20 miles per hour, what does a 
rate of —20 miles per hour mean? (Travelling south or west). 

If rotating a line about a point cownter-clockwise makes an 
angle of +45°, how would you makes an angle of —4A°? (By 
rotation through 45° clockwise). 

If +10 pounds means a force of ten pounds pulling up, what 
does —10 pounds mean? (A force of 10 pounds pulling down). 

Any teacher who has taught graphing will realize the added 
advantage of presenting the concept of +6 and —6 in this way 
rather than as ‘‘6 to the good”’ or “6 in the hole.”’ The sign of a 
number merely indicates the direction from the zero mark in which 
the measure is taken. A minus sign indicates a direction opposite 
to that of a plus sign. 

Addition of Signed Numbers. 

Suppose now that we were to add +10° and +15°. That 
could mean that the thermometer was at +10° and then went up 
15° from there. Clearly that would bring the mercury to +25°. 
Similarly adding +10° and —15° would mean that it was at 


> 
| 
| 
| 
| 


POSITIVE AND NEGATIVE NUMBERS 509 


+10° and then went down 15° from there, which would clearly 
bring it to —5°, or 5° below zero. Similarly add, 


+$50 +12 hrs. —25 mi. —12 ft. 
+15° —$35 —24hrs. + 8 mi. —18 ft. 
+18 Ibs. —72 —104 +60 +85 


+16 Ibs. +34 — 46 —60 —47 


would be this, —The thermometer falls to 10° below zero and 
then rises 15°. Where is it then? You save $50 and then 
spend $35. What is left? You count ahead 12 hours and then 
back 24 hours, and you will be —12 hours, or 12 hours before the 
present time or starting point. You go south 25 miles and then 
north 8 miles from there; you measure 12 feet to the left and then 
from there 18 feet to the left; or you have a force of 18 pounds 
pulling up and then add another force of 16 pounds also puiling 
up, What is the result in each case? Abstract signed numbers 
may be added as well. 

These exercises should be elaborated and drilled by generous 
additions to the list until the pupils fully appreciate the meaning 
and process of adding signed numbers. The exercises should 
involve all possible combinations, that is both numbers may be 
negative, both positive, the larger positive, the larger negative, 
both numerically equal but with the same signs or with different 
signs. By the time they have mastered simple addition of signed 
numbers, they will also more thoroughly understand the concept 
of signed numbers. This is very necessary for the next step, 

Subtraction of Signed Numbers. 

Subtraction of signed numbers can most easily be taught by 
the Austrian method, and then fixed and further rationalized by 
a simple illustration. This problem in subtraction 

50 cents 
15 cents 
ean be thot of as asking 50 cents minus 15 cents equals what? 
Or it can he thot of as asking, “‘What number must be added to 
15 cents to make 50 cents?” Similarly subtract 
+10° 


-O 


15 


by asking, “What num- 
ber of degrees must be added to —-15° to make +10°?” Clearly 


By analogy from the first illustration the addition process | : 

+ 

| 
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the answer is +25°. Check the following subtractions by a 
similar process of reasoning, and in presenting subtraction to a 
class have a large number of simple problems involving all the 


possible combinations. 


+25° 25° 25° 25° +25° 
-10° 10° 10° $10 25° 25° 
+35° +15° ~ 35° + 50° 


A convenient illustration to help the pupil to visualize and 
therefore more fully rationalize the subtraction process is 
actually to find the difference between two signed numbers. If 
the thermometer reads —10° at Superior when it reads +15° at 
St. Louis, what is the difference in temperature between the 
There would of course be two ways of thinking of 


two cities? 
The temperature at St. Louis may be thot of 


this difference. 
as being 25° higher than at Superior, or the temperature at Su- 
perior may be thot of as being 25° lower than at St. Louis. 
The sign of the difference then depends clearly on the way you 
count, and will always be the same as the direction of counting. 
Thus, in the problems below the direction of counting in the first, 
and third is up, therefore the difference is positive; and in the 
second, fourth, and fifth the direction is downward, therefore 
the sign of the difference is minus. 


+10° 10° 16° by 15° 
+ 15° 15 10° 
+25° 25° + 5° 5° 5° 


This method of determining the sign of the difference is some- 
what artificial, and while the illustration helps to visualize the 
process, the teacher should go back to the Austrian method 
used before to master the concept of subtraction. After the 
process has some meaning the subtraction law may be explained 
and used. 

In subtraction the number from which another is subtracted is 
called the minuend, and the number subtracted is called the 
subtrahend, the result is called the difference. By checking any 
or all of the exercises in subtraction you will notice that in each 
case the same difference would have been obtained by changing 
the sign of the subtrahend and adding. We can then state the law 
for subtraction, which is merely a shortcut process to eliminate 
the necessity of thinking through the actual process each time. 

THE LAW OF SUBTRACTION. Jn subtraction change the 
sign of the subtrahend and add. 
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Drill on addition and subtraction of signed numbers until 
both processes are well mastered. The mastery of these two 
processes makes mastery of the others easier. Many other de- 
vices and illustrations can be used to rationalize the use of posi- 
tive and negative numbers but space will not permit their inser- 
tion here. For home work an assignment could well be made 
consisting of many simple problems in addition and subtraction, 
involving integers, decimals and common fractions with and 
without concrete units of measure. With a little supervised 
study no home work should be becessary. A very rapid class 
should be able to get this far in one period, while three days 
would not be too long for a slow class to master these three simple 
ideas. 

Multiplication of Signed Numbers. ‘ 

What does 3X4 mean? From arithmetic we know that it 
means that three fours are added together. (3) (4) =4+4+4=12. 
Also 20+(3) (4) =20+4+4+4+4=20+12=32. Similarly in Al- 
gebra 20+(+3) (+4) =20+(+4)+(+4)+(+4+4) =20+ 12=32. 
Reasoning in a similar way what does 20+(+3) (—4) mean? 
It must mean adding 4 to 20 three times, or 20+ (—-4) +(—4) 


+ (—4)=20 -12=+8. Therefore (+3) (—-4)=—12. Perform- 
ing these same operations by adding vertically we have, 

+20) +20 

+ 4 | 

+24 +16 

+ 4 

+28 +12 

+ 4 1 

+32 + 


Drill on the idea that using a positive multiplier is equivalent 
to adding the multiplicand the indicated number of times. Use 
all the various concepts here, such as saving $50 a month for 


six months makes us how much better off? (+6) (+850)= 
+$300. Spending $50 a month will make us how much worse 
off six months from now? (+6) (—$50) = —$300. 


The next step is to introduce the negative multiplier. If 
20+ (+3) (+4) means adding +4) to 20 three times, if 20+(+3) 
4) means adding —4 to 20 three times, and if any posztive 
multiplier means adding the multiplicand the indicated number 
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of times, then a negative multiplier must mean the opposite pro- 
cess or subtracting the multiplicand the indicated number of 
times. Therefore 

20+ (—3) (+4) =20—- (+4) —(4+4) —( 44) 


12=8, 
20+ (—3) (—4) =20—(—4) —(—4) —(—4) = 
12=32, 


and (—3) (+4)=—12 and (—3) (—4)=+12. Subtracting 
vertically,— 


+20 +20) 
+ 4 4 
+16 +24 
+4 
+12 +28 
+4 
+32 


Since adding (—3) (+4) to 20 is the same as adding —12, and 
adding (—3) (—4) to 20 is the same as adding +12, then (—3) 
(+4) =—12 and (—3) (—4) = +12. If thought necessary this in- 
ductive illustration can be generalized by the use of a and 6 as 
inmultiplier and multiplicand. This should not be necessary in 
elementary mathematics. Summarizing the four possibilities we 
can now state the law of multiplication for signed numbers. 

(+3) (+4) =+12 (+3) (—4) =—12 

(—3) (—4) =+12 (—3) (+4) =—12 

THE LAW OF MULTIPLICATION. Jn multiplication the 
product of two numbers with unlike signs is negative, and the 
product of two numbers with like signs is positive. 

These principles can be applied using the concepts of positive 
and negative numbers previously used. For instance if a man 
spends $50 per month from his savings (—-$50), six months ago 
(—6 months) he was clearly $300 better off than he is now. 
(—6) (—50) = +300. Or if a man is saving $50 a month ($+50) 
six months ago (—6 months) he had $300 less money than he 
has now. (—6) (+$50) =—$300. 

Many other illustrations have been used for these laws of 


multiplication. Rugg and Clark’s ‘‘Fundamentals of High 


School Mathematics’’ contains many splendid illustrations. 
They are all based on formulas similar to the distance formula,- 
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rt=d--where r and t may be positive or negative. Thus, 
(+6) (+20)=+120 means that if traveling east at 20 miles 
per hour six hours hence one will be 120 miles east of his present 
position. (+6) (—20)=-—-120 means that if travelling west at 
20 miles per hour six hours hence one will be 120 miles west of his 
present position. (—-6) (+20)=—120 means that if travelling 
east at 20 miles per hour six hours ago one was 120 miles west of 
his present position. (—) (—-20) = +120means that if travelling 
west at 20 miles per hour six hours ago one was 120 miles east of 
his present position. 
The rate may be miles north or south, money earned or spent, 
degrees rise or fall in temperature, the reasoning will be the same. 
Schorling and Reeve’s ‘“‘General Mathematics Book contains 
un excellent illustration of the laws of multiplication consisting 
of positive and negative forces acting on the positive and negative 
lever arms. They define the effect as a positive turning tendency 
if counter-clockwise, and a negative turning tendency if clock- 
wise. Thus a positive force on a positive arm will produce the 
same effect as a negative force acting on a negative arm. Since 
the product of the foree by the lever arm equals the turning 
tendency, then (+6) (+10) = +60 and also (—6) (—10) = +60. 
A negative force acting on a positive arm, or a positive force 
acting on a negative arm each produce a negative turning tend- 
ency. Therefore (—6) (+10) =—60 and also (+6) (—10) = +60. 
This is a splendid illustration, and has future value as a funda- 
mental concept for the law of levers and the principle of torque 
in physies. Because of their more fundamental nature and 
therefore greater transfer value all of these illustrations are far 
more valuable than the old ‘‘in the hole” or ‘‘debt’’ explanations. 
While it is not customary nor recommended to teach negative 
exponents in elementary Algebra, the topic can be taught so 
easily by using this same idea that the author inserts it here. 
3a? means 3.a.a or that 3 is multiplied by a 2 times, or that 
a is used as a factor 2 times. Similarly 5a* means 5.a.a.a or that 
5 is multiplied by a three times or is used three times as a factor. 
If 3a? means 3.a.a what does 3a—* mean? If 5a* means 5.a.a.a 
then what does 51—* mean? Since a negative number is opposite 
in nature from a positive number, a negative exponent must 
mean a different and opposite procedure from a positive expo- 
nent. Reasoning again from analogy, if a positive expenent in- 
dicates the number of times a quantity is used as a multiplier or 
factor, then a negative exponent must indicate the number of 
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times a quantity is used as a divisor. Therefore 3a-*=3+a+a 
=31/aX1/a=3/a*, Ja 
5/a3. Since we know this to be true, then very clearly a nega- 
tive exponent indicates the number of times a quantity is used 
as a divisor of its coefficient, just as a positive exponent 
g indicates the number of times a quantity is used as a multiplier of 
4 its coefficient. 

| Division OF SIGNED NUMBERS. 

Division of signed numbers is most satisfactorily taught as the 
reverse of multiplication. If (+6) (+10)=+60 then surely 
(+60) +(+10)=(+6). Also if (—6) (—10) = +60, then surely 
+60)+(—10)=—6. Similarly since (+6) (—10)=—60 and 
(—6) (+10) = —60, the (—60) +(—10) = +6 and ( —60) +(+10) 
= —6. Any or all of the various concepts may be applied to the 
division of signed numbers by reversing their use in multiplica- 
tion. Thus a law of division can be stated similar to that for 
multiplication. 

THE LAW OF DIVISION.The quotient of two numbers with 
unlike signs is negative, and the quotient of two numbers with like 
signs is positive. 

These two laws may be combined into one statement of the 


; ° laws of multiplication and division. The product or quotient of 

i two numbers with unlike signs is negative; and the product or 
q quotient of two numbers with like signs is positive. 


An attempt has been made in this article to present some of 
the best and latest ways of rationalizing the presentation of 
positive and negative numbers. It is believed that mathe- 
matics will have more direct value and also more transfer value 
if processes ean be made to seem reasonable. A formal proof is 
unnecessary. The child is satisfied if you can show by analogy 
that the process seems to be as stated. A comparison with things 
: with which he is familiar increases his power of analysis. Perhaps 
some teacher will prefer a different order of topics, but the order 
is not®’so important as the method of presenting each topic. The 
important thing is for each child to know what he is doing and 
why he is doing it. In this way only will he get the most value, 
direct and indirect, from his mathematies. 


STARTING A NEW DISEASE. 
By Dr. Epwrn E. Stosson, 


4 We would suppose that there were diseases enough in the world so 
. that no one would rejoice over a new one. Yet few of the thousand papers 
* read before the recent session of the American Association for the Ad- 


i vancement of Science aroused more enthusiasm than that in which Dr. 


. 
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James Johnson of the University of Wisconsin told how he had started 
a novel malady in tobacco and tomato plants by inoculating them with 
the juice of healthy potato vines. The diseased plants may in turn in- 
fect other plants of the same or other sort and so on indefinitely, the 
virulence of the virus increasing with each stage. 

It seems that what is one plant's good is another plant’s poison and 
that the wholesome sap of the harmless necessary tuber may induce 
a fatal infection of the weed whose poisonous nature we were warned 
against in childhood. 

The disease is first manifested as a faint mottling of the larger leaves 
of the young plants but after passing through two or more generations 
of tobacco it becomes intensified and causes dead spots or blotches. It 
belongs therefore to the class called ‘‘Mosaic diseases,”’ not in reference 
to the Mosaic law but becuase they are commonly recognizable by scat- 
tered white patches that make the leaf look like a cross-word puzzle, 
only there isn’t any answer to it, or at least the biologists have not yet 
found the answer. 

They do not even know whether the virus of the mosaic diseases belongs 
to them or to the chemists. It seems to stand somewhere between the 
two sciences, between the animate and inanimate kingdoms, if there is 
such an intermediate state. There are dozens of different moasic diseases 
known in the plant world, as definite and distinguishable by habit, host 
and symptoms as are smallpox and measles. The active agency, what- 
ever it may be, can multiply indefinitely and infect in succession any 
number of other plants in that vicinity to which the virus may be carried 
by sucking insects, as mosquitoes or fleas carry malaria or plague. From 
this we should naturally infer that a mosaic disease is due to a minute 
living organism, a microbe. 

But this appears impossible because of their extreme minuteness. 
They cannot be discerned with the most powerful miscrocope. They 
pass through the pores of a collodion membrane of a filter of unglazed 
porcelain, such as is supposed to take out every solid and suspended 
particle and pass only pure water and the salts dissolved in it. This 
would make them out so small that it would take some forty or fifty 
thousand of them side by side, to measure up to a millimeter, or some 
three thousand of them to be as thick as this sheet of paper. 


“But,” says the chemist, “such a minute mass would be a mere struc- 
tureless sphere. It is smaller than a molecule of protoplasm and could 
not possibly contain all the machinery essential for a living creature 
and its descendants. Besides molecules don’t breed.” 

“But don't they?” retorts the biologist. At least Dr. Johnson suggests 
as a possible solution of the mosaic problem that the ultimate molecule 
or particle of the virus may be capable of reproducing itself when trans- 
planted into the favorable environment of the living cells of the host 
plant. Another suggestion is that the virus injected into the cell may 
stimulate this to production of some substance, injurious to itself, which 
in turn is capable of setting up a similar stimulus in other cells. There 
is a third possibility, that is, that the apparently healthy potato was a 
carrier to the virus of tobacco plant as certain people, without harm to 
themselves, will harbor and distribute the typhoid germ. But this last 
theory is highly improbable for Dr. Johnson used extracts from fifty 
different potato vines, the best to be found on the farm, and got infections 
of tobacco from them in every case. He tried inoculating tobacco with 
forty species of plants other than potato but failed to get any symptoms 
of disease. 
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THE POSSIBILITIES OF A ‘‘BURNED OUT” ELECTRIC LIGHT 
BULB IN GENERAL SCIENCE. 
By ELLSWORTH S. OBOURN, 


John Burroughs School, St. Louis, Mo. 

With many small high schools the problem of securing 
sufficient funds with which to equip a science laboratory is 
vital. Especially is this true in those states where General 
Science has become a required course in the curriculum. 
It is to the teachers of science in those schools that this 
paper is addressed with a hope that it may show a source 
from which one type of equipment may be secured at a small 
expenditure of money and patience. 

So common has the electric light become that “burned 
out” bulbs may be had in the remotest community. The 
making of simple apparatus from them opens a wide field 
of opportunity for the overloaded teacher to vitalize and 
motivate the subject of General Science and to stimulate the 
interest and enthusiasm of his pupils for it. 

The proper manipulation of old bulbs is simple and re- 
quires only a short time in which to become expert, but first, 
one must have a knowledge of how they are constructed, a 
few tools, and a little patience for one is sure to break sev- 
eral in the process of learning. The accompaning drawing 
will furnish the details of construction of a lamp. 


3 


Figure | 
The drawing shows that there are three principal parts, 
the brass shell, the glass stem, and the glass bulb. It is 
with the last of these that we are interested so the problem 
is to remove the other two with as little damage to the third 
as possible. The tools necessary are, a source of heat, a 
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pair of pliers, a knife, a small and very sharp triangle file, 
a rat-tail file and a piece of heavy sand paper or emery 
cloth. 

First hold the brass shell of the bulb in the flame for 
about twenty or thirty seconds constantly turning. Then 
grasp it firmly with a pair of pliers and with a twisting mo- 
tion remove it from the glass bulb. While the wax is still 
warm remove that which remains with a knife. 

Now at the point where the inside glass stem is annealed 
to the outer bulb there is a shoulder. Carefully knick this 
with a triangle file. Do not puncture. Follow this knick 
all the way round the shoulder, resting the bulb on some- 
thing solid. This is the most particular point of the opera- 
tion so do not try to do it hastily. Keep following the file 
mark around until it punctures at some point and then file 
until the inside stem comes apart and can be removed. 

The rough edges may be “dressed up” by using a fine rat 
tail file first and afterwards by rubbing on a piece of coarse 
sand paper or emery cloth. When one becomes expert 
enough the edges may be nicely fire polished. 

The ways in which these bulbs may be used are many. 
A few suggestions are given but the resourceful teacher 
will find many more. They may be used in any place that a 
Florence or Erlenmeyer flask may be used and in case of 
necessity can serve for test tubes and have been used by the 
writer for ignition tubes. Their heat resisting qualities 
are surprising as is shown by the fact that an oxygen gen- 
erator made after the plan of Fig. 2, has been in use for over 
a year and is yet doing good service. 


Fig. 2. Bulbs used as oxygen generator and receiver. 

The topic of weather is included in nearly every text book 
on General Science. Here are a few ways in which the 
electric light bulb may be used to vitalize the subject when 


\ 
= _— — = 
SS 
=! | 
| 


os SCHOOL SCIENCE AND MATHEMATICS 


other equipment is lacking or when it is desired to let the 
pupil have an active part in its development. 

Air may be demonstrated to have weight and therefore to 
be a real substance by balancing two bulbs of about the same 
weight on a pivoted yard stick and breaking the tip from 
one allowing air to enter. The diagram tells the rest of 


the story. 
it | 
/ 
| 
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Fig. 3. Bulbs used to show the weight of air. 
Air pressure may be shown very interestingly by coloring 
a dish of water with red ink or potassium permanganate, 
holding the tip of a bulb under the water and snapping it 


7) 


Fig. 4. A bulb used in an air thermometer. 
off with a pair of pliers. The result is a pretty fountain 
which will last as an impression with the children. 
The historical and appreciative phase of the topic of 
weather may be added to by having some one make an air 


: 
| 
AN 
a 
| 
| | 
| | 
i | 
| 
| 
3. 
} 


BURNED OUT BULBS O19 


thermometer as Gallileo did in the early history of science. 
This may be easily done with a bulb as is shown in the fol- 
lowing drawing. 

The principle of the common thermometer may be shown 
by filling a bulb with colored water and inserting a one hole 
rubber stopper containing a glass tube of small bore 
eighteen inches in length. The bulb should be filled to over- 
flowing before it is stoppered so that the liquid will rise a 
little way up the stem. If this now be heated it demon- 
strates the principle clearly. Have the pupils explain why 
the liquid falls slightly before it starts to rise after heat 
has been applied. The drawing will show the construction 
clearly. 


Fig. 5. A bulb used to show the principle of the thermometer. 

An aneroid barometer which will register fairly accur- 
ately can be made from a bulb which has been made over 
as described above. Secure a bulb with as large an open- 
ing at thetop as possible. Be sure that all sharp edges have 
been removed by carefully polishing with sand paper. Cut 
a piece of old rubber inner tube about two inches square and 
after stretching it tightly over the top secure it by winding 
several wraps of thread around the neck of the bulb. Cut 
the excess rubber away and with some good type of glue 
cement the thread and up under the edge of the rubber to 
make sure that it is perfectly air tight. With a sharp knife 
cut a thin piece from a cork whose circumference is con- 
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siderably smaller than that of the top of the flask and glue 


it to the rubber membrane. Cut about a 


half inch length 


of match stem in the form of a prism and glue it, sharp edge 
up to the membrane on the edge of the bulb. This is to 


serve as a fulcrum for the pointer. From 


| 


G 


/ 


light pasteboard 


Fig. 6. An aneroid barometer made from a bulb. 


cut a pointer eight or nine inches long depending upon the 
size of your bulb and fasten it, edge up to the cork disk. 
Let it ride as a lever over the match stem as a fulcrum. Set 


Fig. 7. A fire extinguisher. 
your bulb in the container taken from an old dry cell let- 


ting the pointer protrude at the top. 


By watching the 
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barometer for a few days a scale may be made and attached 
to the aneroid. The drawing will aid your construction. 

A soda-acid fire extinguisher may also be made from a 
bulb. In this case as large a bulb as possible should be 
made into a flask as instructed above and then fitted with 
a one-hole rubber stopper carrying a right angle bend. The 
outside end of the angle should be heated and drawn to a 
jet. Now twist a piece of copper wire around a small per- 
fume vial, place it inside the bulb and bend the wire over 
the edge in such a way that when the stopper is inserted 
it will hold the vial in place. Make a solution of common 
baking soda and place in the flask. Fill the vial about one- 
half full of concentrated sulphuric acid and put it in place 
inside the bulb. Now insert the stopper, being sure that 
the level of the soda solution is below the mouth of the vial. 
Hold on to the cork tightly and invert the extinguisher so 
that the acid and soda solution mix. Be sure to aim it away 
from you! 

A small fire may be built in a dish pan or other convenient 
container and put out with the extinguisher. 


YALE ESTABLISHES ASTRONOMIC OBSERVATORY IN SOUTH 
AFRICA 


A 26-inch refracting telescope is to be installed at Johannesburg, 
South Afriea, by Yale University, according to a report from Consul 
G. K. Donald to the Secretary of State. Yale’s decision on the loeation 
of the telescope was largely due to the American Chamber of Commerce 
at Johannesburg. At its request, the minister of railways granted a 15 
per cent reduction in freight rates from the coast, the commissioner of 
customs and excise has promised to request from Parliament free entry 
for the telescope and accessories, and the director of the union observatory 
at Johannesburg, besides affording the facilities of astronomical time 
service, dark rooms, ete., has promised a free site in its 15-acre reserva- 
tion. Bureau of Education. 


MONTANA’ STATE DEPARTMENT ISSUES USEFUL MANUALS. 


To assist small high schools in Montana, a manual of organization and 
administration has been issued by the State department of education. 
It contains suggestions on such topics as the program of studies and the 
curriculum and information on the requirements of various accrediting 
associations. It gives the State minimum requirements for an accredited 
high school and devotes a chapter to comment on accrediting policies. 
With the exception of the standards for accrediting schools, none of the 
practices suggested in the book are mandatory. Another bulletin issued 
by the Montana State department is a library manual for high schools. 
It offers advice on the organization of high-school libraries and recom- 
mendations on the selection of books. 
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SPEED AND SCHOLARSHIP VS. ARITHMETICAL ACCURACY. 
W. W. LupeMaAN. 
University of South Dakota, Vermillion. 

Most scientific investigators of educational results are con- 
firmed to the belief, that in the four fundamental arithmetical 
processes there is a high correlation between speed and accuracy. 
There is little doubt that this is true, for the pupil who works 
rapidly usually obtains the largest number of correct compu- 
tations. There is some doubt, however, as to exactly what 
determines the accuracy. Is the fact alone that the pupil works 
rapidly, the explanation for his precision? If this were true, 
no other characteristic except quick response to mental stimuli, 
would be necessary for the expert calculator. On the other hand 
there are some who would have us believe that accuracy is quite 
in relation to general scholarship; that the pupil who ranks well 
in his general studies is the one who will secure the greatest 
number of correct results in his addition, subtraction, multipli- 
cation or division. One must concede that there is some strength 
in this argument, but again there seems to be some other factor 
outside of or underlying that of scholarship, which enters in. 

One might ask these questions in the solution of this problem: 


(1) Does the speed alone determine the accuracy? 

2) Does scholarship alone lead to accuracy? 

(3) Is it the scholarship which determines the speed? 

(4) Or does some other factor such as drill enter in to determine both 


speed and accuracy? 

In order to satisfy himself as to the conclusions on these quer- 
ies, the author undertook to obtain some results from his classes 
in education. Forty-four subjects were used in the investiga- 
tion, the most of them being of sophomore standing. Each 
person was given a set of fifty addition problems. The time of 
each person was accurately taken by means of a stop watch and 
the number of errors made were carefully checked. 

The correlation between speed and accuracy was figured 
according to the Pearson formula. The mean of the errors made 
was 21, while the mean time was 32 minutes. By computation 
it was discovered that 


sum of xy 
Vsum sum y? 
A correlation of 42, although not exceedingly significant, shows 
that there is a relationship existing between one’s accuracy in 
arithmetic and the speed with which one works, although it 
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does not tell what determines the speed. The answer to the 
first question would necessarily have to be a negative one. The 
small correlation between speed and accuracy does not warrant 
a statement that the one exactly depends upon the other. 

In order to discover what influence general scholarship had 
in the exactness of arithmetical computation, it was attempted 
to get the correlation between the student’s grades for his first 
semester’s work and his accuracy on the same set of fifty prob 
lems. From a mean grade of 84 and the same number of stu- 
dents arranged as before in ascending series as to the errors 
made it was found that 


This seems to snow quite decisively that general scholarship is 
no indication at all of precision in the fundamental processes. 
That in answer to query number (2) it must be said that there 
is no relation between the pupil's general standing and the exact- 
ness of his skill in arithmetic. The same negative correlation 
between scholarship and accuracy answers question (3). The 
fact that there is no similarity between the correlation of scholar- 
ship and accuracy and that of speed and accuracy shows that 
scholarship has little or nothing to do with speed. This would 
seem to explain why the boy may be exact and swift in his 
tables and combinations, but very low in his general scholarshi. 
An altogether different mental response is required to secure 
a ready use of an addition combination, than is demanded to 
interpret a geographical or historical fact. 

It would have been very satisfying in this investigation if the 
exact amount of arithmetical drill, which each of the 44 people 
had had, were known and the correlation between these results 
and their speed and accuracy figured. It is certain that speed 
alone does not determine the accuracy, but it can be contended 
that drill, through interest and motivation, is the factor which 
leads to speed. There is no doubt that the pupil will work as 
rapidly as he can, and that this matter of speed will depend upon 
his quick mental response to the various combinations which 
confront him, and that the rate of this response is dependent 
upon the number of repetitions he has made of the combina- 
tion or upon the amount of directed drill he has been given under 
the proper conditions. Again it is evident that it isn’t how 
swiftly one works that tells his accuracy, but rather how he has 


been trained and conditioned so that he can work swiftly. 
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A large number of the difficulties met with by grade teachers 
in their arithmetic classes can be charged entirely to the neglect 
of the proper attention paid to drill. A teacher cannot say that 
her pupils are retarded in arithmetic and that she would expect 
this since they are generally poor in scholarship, there is a 
negative correlation between the two. The right amount and 
kind of attention paid to drill will determine the speed of the 
pupil’s work, and accuracy is a natural concomitant of these 
two factors. 


CROSS-WORD PUZZLE FOR PHYSICS TERMS. 
by Louis Hammerley, High School, Hamilton, Ohio 


Horizontal Vertical 
1. A mixture of gasses 2. Water with density less than 
3. Work divided by time one 
5. Metric units (abbr. 4. Force times distance 
9. Velocity divided by acceleration 6. A kind of thermometer 


10. A kind of barometer Energy of motion 
11. A small beginning 8. Mass divided by volume 
14. Capacity for doing work 12. Distance a pendulum swings 
15. Area times height times density 13. A dyne centimeter 
(plural) IS. Author of law used by auto- 
16. Measure of force of gravity mobile hydraulic brakes 
(abbr. 20. <A direction (abbr.) 
17. Foree beneath surface propor- 22. In the middle of 
tional to 23. Unit of kinetic energy 
19. Initials of author of laws of 24. A metal of low elasticity 
+ 


motion 25. <A form of pump 
21. Artificial non-inflammable snow 27. Observed uniform behavior of 
25. Sometimes true of students but nature 

never of molecules 28. A line of light 


26. <A characteristie of gasses 
29. Density 8.5 


30. To cause water to adhere 
31. Opposite and equal of equilibrant 
32. Free “ron 
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GEOGRAPHY OF WORLD FLYERS 


THE GEOGRAPHY OF THE ROUTE OF THE WORLD FLYERS. 
An Interesting Type of Review. 


By Cuas. 8. Presue, 
Head of Department of Geography, Farmington, Maine. 

In planning a course in geography for second year students in the 
Normal School, who were taking their last work in this subject, I stated 
my chief objectives as follows: 

1. To give a practical review of geographic principles taught the year 
before. 

2. To illustrate the different methods of geography teaching, such as 
journey method, problems and project, regional geography, etc. 

3. To emphasize the use of current geography. 

4. To give to my students the source and method of use of as much 
supplementary and illustrative material as possible. 

5. To leave with them the feeling that geography is a living, vital 
subject intensely interesting to every one, if properly taught. 

I felt that | was getting into a rut in my teaching and that instead of 
the customary study of a type continent, I needed a plan that would 
challenge my own interest and effort if I were to inspire my students. 
The world flyers had just completed their flight and the interest shown 
in that event suggested to me that following their route would give me 
all that I desired. 

The main points of my general plan were as follows: 

1. Discussion of purpose of flight. 

2. Preparation of planes and equipment. 

3. A schedule of the landing places giving time of arrival and de- 
parture. 

4. A large outline map of the world (Mercator projection) on which 
we would chart the flight as it progressed. Each student to have in- 
dividual desk map for the same purpose. I decided that the interest 
of the class would be stimulated if we went in imagination over the route 
taken by the world flyers. 

5. At each stop we would note: 

a. Name of station (if small near what large city). 

b. Latitude and longitude (approximate). 

c. In what country:—Boundaries of country. 

d. Number of miles from last stop—Total distance thus far covered. 

e. Time compared with time at home. 

f. Relative importance and population of station. 

g. Why was the station selected, including such items as form of 
government of the country, attitude toward United States, etc. 

6. During our stay we were (a) to follow the customs of the peopie 
in eating, sleeping, etc., (b) plan a brief sight seeing tour, selecting with 
care the more important things. 

7. In our flight to the next station we would note: 

a. All countries and important cities passed over. 

b. All great physical features such as large rivers, seas, lakes, moun- 
tain ranges and peaks, forests, ete. 

c. Climate, and weather encountered with explanations. 

d. Occupations of people and especially crops raised and other food 
products. 

e. Wild plant life and animals that might be seen. 

We made no list of special problems or projects, but the discussion of 
each region brought forth one without fail. In Japan it was: what are 
they to do for food? in India, the effect of the caste system upon the 
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development of industries; in Europe, which we were studying at the 
time, the control of the Bosporus and Dardanelles and the international- 
izing of important rivers, had aroused much interest. 

In checking up results at the close of the quarter I found the following: 
Objective 1. A review of geographic principles. 

No plan I have ever used has given such an interesting review. For 
example, the climate of southern Alaska brought up the prevailing oceanic 
winds and warm currents; Major Martin's nearly tragic accident gave 
point to a discussion of the cause of fogs; The Katmai National Monu- 
ment furnished the necessary illustrations for voleanic phenomena. Then 
came the crossing of the International Date Line. Each day's progress 
brought something new. 

Objective II. Illustrating different methods of instruction. 

Every method has been used sufficiently I think, except regional 
geography, which has not been adequately treated. 
Objective II]. Current Geography. 

Scores of newspaper clippings, and many articles from current maga- 
zines have been voluntarily brought in by students. 
Objective 1V. Use and sources of supplementary materials. 

Everything that we possess that relates to geography has been used 
as never before. The walls are covered with every type of map available, 
the atlases are in constant use, and many pictures, in part brought by 
students, have illustrated every state of the flight. The Keystone lan- 
tern slides have proved invaluable in various ways. All students have 
made lists of the sources of free materials and have already procured 
much of it. 

Objective V. A vital interest in geography. 

The interest is keen and unflagging. Best of all many of the class 
are looking forward to their teaching next year, and are already planning 
how they may use what they have learned in this course. 


HARVARD SUMMER SCHOOL 

Harvard University, Graduate School of Education has always been 
noted for the judgment it has displayed in selecting high class men to 
instruct in their summer session. 

They have made no mistake in selecting the faculty for this summer, 
as among the number of men selected is Professor W. L. Eickenberry of 
the East Stroudsburg State Normal School, Pennsylvania. 

He is well known and is in collaboration with Dr. Otis W. Colewell of 
the Lincoln School, Columbia University, and produced a number of 
fine texts. 


MECHANICS FAIL TO EXPLAIN MIND. 

Denying that the human being can be explained as a superior penny- 
in-the-slot machine, Professor William Me Dougall of Harvard University 
urged psychologists of the British Association for the Advancement of 
Science to recognize the striving aspect of human nature as a fundamental 
category of psychology. 

The mechanistic confidence of the nineteenth century is fading away, 
as the complexity of the living organism is more fully realized, as its 
powers of compensation, self-regulation, reproduction and repair are 
more fully explored, he pointed out. 

‘Let the budding psychologist ponder some phase of human life that 
is dominated by some strong but thwarted desire,’ he said. ‘‘Let him 
consider the art, is inadquate. ; 
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FLUORINE GAS NOW MADE BY ELECTRICITY 


Announcement of a practicable generator for fluorine, the most active 
of all chemical elements, has been made by Dr. J. H. Hildebrand of the 
University of California. The method involves the electrolysis of fused 
potassium bifluoride, one electrode being of graphite, the other consist- 
ing of the copper container. The gas is purified by passing through 
copper tubes filled with sodium fluoride, which removes the hydrogen 
fluoride. 

Fluorine is a gas at ordinary temperatures, and has such a power of 
grabbing up electrons that it can displace even the energetic oxygen and 
chloride atoms from their compounds. Hitherto it has been difficult to 
prepare in quantity, and a larger supply will help in the solution of 
important chemical problems relating to the architecture of atoms. 


FOR THE IMPROVEMENT OF SMALL HIGH SCHOOLS. 

The Southern Association of Colleges and Secondary Schools appointed 
at the Memphis meeting, December 2-6, a committee of three to consult 
with the Department of the Interior, Bureau of Education, on a form of 
organized co-operation for co-ordinating research in the field of the small 
high school. At the same time the southern association called upon other 
official organizations concerned with secondary education to join in this 
movement. Approximately SO per cent of all public high schools enroll 
fewer than 150 pupils each. These sehools are confronted with many 
problems growing out of the move to reorganize secondary education 
along lines indicated in the several reports of the committee of the Na- 
tional Education Association on the reorganization of secondary educa- 
tion. 


In a recent study of boy “gangs’’ in Chicago the investigator lived, 
ate, and played with many of the gangsters, young and old, and became 
acquainted with more than 500 of the 1,200 boy gangs. The membership 
for the city aggregates 50,000 boys and men of ages from 7 to 30 years. 
The study was conducted by the department of social science research 
of the (niversity of Chicago. It is expeeted that the results will be of 
unique interest in the field of sociology. 


Leave of absence ‘for study and observation” with half pay is granted 
teachers of Newark, N. J., after a service of ten years, with the stipulation 
that they serve the system for three years after the expiration of such 
leave. Teachers who have served twenty years are granted a vear “for 
rest and recreation,’ with half pay. 


The Borer, a supply vessel owned and operated by the Department of 
the Interior, Bureau of Edueation, aids in marketing reindeer meat for 
Esquimos seattered along the Arctic coast. The vessel has handled 753 
reindeer this season, of which 353 were sold in Teller and Nome, 46 in 
southeastern Alaska, and the remaining 354 in Seattle. 


That the rise in the cost of attending college is caused by increase 
in the fixed charges, such as tuition, board, room, and fees, rather than 
by inerease in the amount spent by students for books and supplies, 
dues, contributions, recreation, and incidentals is the conclusion reached 
by the St. Louis branch of the American Association of University 
Women, which has made an investigation of the expenses of women college 
students at more than 100 representative colleges. This investigation 
was undertaken as an aid to prospective college students, to parents, 
to educational and vocational counsellors, to administrators of scholar- 
ships and loan funds, and to others who need to budget as closely as 
possible the expense of college for women. 
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PROBLEM DEPARTMENT 
Conpuctrep By J. A. NYBERG 
Hyde Park High School, Chicago 

This department aims to provide problems of varying degrees of difficulty 
which will interest anyone engaged in the study of mathematics. 

All readers are invited to propose problems and solve problems here 
posed. Problems and solutions will be credited to their authors. Each 
solution, or proposed problem, sent to the Editor should have the author's 
name introdueing the problem or solution as on the following pages. 


The Editor of the department desires to serve its readers by making tt 
Address suggestions and problems to 


interesting and helpful to them. 

J. A. Nyberg, Hyde Park High School, Chicago. 
LATE SOLUTIONS. 

852, 853. A. G. Haynes, Bishop Cotton School, Bangalore, India. 

864. W. W. Horner, Redstone H. S., Republic, Pa. 

865. Willis Cadwallader, Seymour Tucker, Redlands H. S., California. 

Sadie Pratt, Cordova, Alaska. Richard B. Kitch, Mary Reuter, Oak 


Park H.S., Il 
SOLUTIONS OF PROBLEMS. 

866. Proposed by A. G. Haynes, Bishop Cotton School, Bangalore, India. 
Given the three altitudes of a triangle, construct the triangle. 

4X Solved by H. G. Ayre, Community H. S., Carterville, Ill. 

Divide any convenient length as MN, into segments, x and y, propor- 
tional to the altitudes A, and hy, so that y /r=h,=/y. Construct the 
h,, and zr. Then /2 


fourth proportional, z, to /,, 
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Construct a triangle, XYZ, with sides z, y, and z. AXYZ is similar 
to the desired AABC. We need merely to increase or decrease the size 
of AX YZ until its altitudes are of the proper length. On XS, the altitude 
to YZ, measure XD =h/,. Through D draw DC | YZ. Prolong XY to 
B. Then AXBC is the desired triangle. 

The altitude XD is the correct length, by construction. Since AXBC 
and AXYZ are similar, the altitudes to the corresponding _ are pro- 
portional. By means of the original proportions, y /z =hsh. and hy /h, = 
x, ‘* the pilates of AXBC ean be preved equal to the given lengths 

ha, hy, and h 
Il. Solved by Raymond F. Schne Pe | Chaminade College, Clayton, Mo. 

From any point P, draw PL, PM, and PN, equal respectively to hs, 
hy, and h,. Deseribe the circle through L, M, and N. Produce LP, 
MP, and NP to intersect the circle in L’, M” and N’. Construct a 
triangle with sides PL’, PM’, and PN’. This triangle will be similar to 
the desired triangle, which can be obtained as in the preceding solution. 

The proof is base -d on the fact that M’P XPM =N’P XPN =L’P XPL 
and that the altitudes of a triangle as inversely proportional to the cor- 
responding bases. 

iscussion. If P is outside the cirele drawn through L, M, and N, the 
corresponding secants can be used instead of the segments of the chords. 
If P is on the circle, the method fails and another construction must 
be used. The reciprocals of the given altitudes must satisfy the condi- 
tions for the sides of a triangle, that is, the sum of two of them must be 
greater than the third. 

Ill. Solved by George Sergent, Guatemala, C. A. 

In any triangle we have the relation ah,=bh,=ch,. Dividing each 
member by ha, we get the relation: 

a b c 


he hs hy he 
which shows that the triangle formed with the sides hp, ha, and he hp he is 
similar to the required triangle. After finding this triangle we may pro- 
ceed as in the first construction. 

Another solution: Construct a triangle PQR whose sides are the given 
lengt, hs hg, ho, and h.. Construct the altitudes of APQR, denoting them 
by a’, b’, and c’. Then the triangle whose sides are a’, b’, and c’ will be 
similar to the required triangle. 

Also solved by J. Murray Barbour, Ardmore, Pa., F. A. Cadwell, St. 
Paul, Minn., Leo Carlitz, Philadelphia, Pa., Rafael Sanchez, Mayaquez 
H. S., Porto Rico, and the Proposer 
867. Proposed by J. Kelm Thornton, Fillmore Union H. S., Cal. 

A and if gamble on the heads and tails of a coin. A is to flip the coin 
and cover B's bets. B is to start with $100 and to bet half of what he has 
each time. He quits after 4 throws and has won twice and lost twice. 
How much money might B have when he quits? 

Solved by J. Murray Barbour, Ardmore, Pa. 


Let a = the original sum of money 
b = the fractional part bet each time 
m = the number of times B wins 
n = the number of times B loses 
xr = the amount B has at the end of the betting. 


Then, irrespective of the order of winning or losing, B has (1 +b) 
times as much every time he wins, and (1 —b) times as much whenever 
he loses. 

Hence x = a(1+b)™(1 —b)*. 

In this problem, a = 100, b = 4, m =n =2. Hence x = 56.25. 

It is obvious that when m = n and b <1, the value of z is always less 
than the original sum, a. 

Also solved by Raymond F. Schnepp. 

868. Proposed by John Ankebrant, River Rouge, Michigan. 

A farmer has a circular field containing 10 acres. A cow is tethered to 
a point on the circumference. What is the length of the rope if the cow 
can graze over one acre of the field? 
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1. Derivation of Equation by J. Murray Barbour. 
Let the Cirele whose center O and radius r represent the field, and let 
P be the point where the cow is tethered. PB = PA x. Then 


ecosBPO = x/2r, or BPA = 2 aré cos x_/2r. 
sin 4BOP = /2r, or BOA = 4 are sin x //2r. 
2a 
Area sector BPAC = 360 cos — 
4nr [ x 
Area sector AOBP = 


Area ABOP = Area AAOP = \YyrV/4r?—-2? 
From these we find that the desired area is: 
sector BPAC + (sector AOBP 2A BOP) = r?./10 or 


360 Bre cos + “369 sin Vare r? io”? 


This equation can not be solved by any elementary method, but only 
by trial and successive corrections. 

II. Solved by George Sergent. ? 

Let @ denote the angle AOP. Then the above equatien is 


189 OH [150 — = 


after dividing by r?). The value of @ that satisfies this equation is found, 
by trial, to be @ = 27° 16’ 33.2". Hence 

z = 2rsin!4@ where r = \/435600 
or z = 175.597 ft., the length of the rope. 

As a check, this value of x when substituted in the expression for the 
area gives 43,559.92 sq. ft. (1 acre = 43,560 sq. ft.) 

III. Solution by W. W. Horner, Redstone H. S., Republic, Pa. 

The methods of integral calculus show that the area between the two 
ares is 

1-10 xr? = r2(6 — sin 6) + 22(1or — 6) (in radian measure) 
and the solution of the equation gives x = 175.56 
869. Proposed by the Mathematics Club of the South Philadelphia High 
School for Boys 

Given the points A and B determining the line AB, and the points 
C and D determining the line CD. Find E, the intersection point of the 
two lines, using only the compass. 

Solved by F. A. Cadwell. 

With A and B as centers and radii equal respectively to AD and BD 
draw ares intersecting at F. With D as center and DF as radius draw a 
circle; with C as center and CF as radius draw on are intersecting the 
cirele at G. 

Then the points D, F, and G are on a circle of which the center is the 
— point, namely, ‘the intersection of AB and CD 

-roof. BD = BF, and AD = AF by construction. Hence BDF and 
ADF are isosceles triangles. Therefore the line determined by A and B 
is perpendicular to DF at its mid-point. Likewise DF = DG and CF 
= CG, so that DFG and CFG are isosceles triangles; and again, the line 
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A New Biology 
for the early years of high school 


GRUENBERG’S BIOLOGY AND HuMaAN LIFE 


with its emphasis on the practical applications of biology is 
addressed to the interests of high-school students. In the 
method of presentation and in subject matter, the book is 
well within the range of ability of a first-year class. Thought 
questions with each chapter suggest many practical projects 
while the bearing of biology on citizenship is clearly indicated 
throughout the text. 


Boston GINN AND COMPANY New York 


Chicago Atlanta Dallas Columbus San Francisco 


A New Edition Revised and Enlarged 


Mathematical Wrinkles 


Extracts from a review of this work by Robert R. Goff, appearing in Sep- 


tember, 1924, issue of ‘“‘Edueation.”’ 


‘This is the revised edition of 1923 and it is a most interesting 
and unique book. There is nothing else just like it. It has a 
vast number of problems of arithmetic, algebra and geometry, 
both serious andamusing. The 260 Mathematical Recreations 
make it a source book in that line.’’ 


‘“*Under informational material might be listed: am excellent 
non-technical discussion of the fourth dimension; a very 
complete hand-book of mensuration; short methods and 
tables; worth-while quotations on mathematics; historical 
notes; as a curiosity, pi is carried out to 707 places.’’ 


‘‘For help in the classroom or for entertainment and stimula- 
tion, I recommend this book most highly to all who are inter- 
ested in mathematics.”’ 


12 mo. 386 pages. Half Leather. Attractively illustrated and beautifully bound. 
ORDER IT NOW! PRICE $2.10 POSTPAID 
S. I. JONES, Publisher, Life and Casualty Bldg., Nashville, Tenn. 


Please mention School Science and Mathematics when answering Advertisements, 
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determined by C and D is perpendicular to FG at its mid-point. Hence 
the intersection point of the lines AB and CD is equidistant from D, F, f 
and G, that is, the intersection point is the center of the cirele through ti 
Ya D, F, and G. 
Having now three points on a circle of which one, D. is equidistant 2 
: from the other two, F and G, the center of the circle may be found as in A 
problem 831 (Oct., 1924). th 
The circle with D as center and DF as radius has been drawn. With tt 
x F and G as centers and FD as radius, draw ares intersecting at H. With id 
q H as center and radius HD draw an are intersecting circle D at J and K. 
With J and K as centers and JD as radius, draw ares intersecting at E. 
Then E is the required point. (See proof in problem 831.) ¥ 
The solution fails when the lines determined by A and B, C and D 
F intersect at right angles, for then the circles drawn with D and C as cen- 
. ters and DF and CF respectively as radii will be tangent to each other, 
§ and F and G will coincide. In that ease E will be the mid-point of DF ev 
and can be found as in problem 862. at 
II. Solved by Leo Carlitz. ra 
ar 
Bl 
H th 
G 
4 
os With A as center and AC as radius draw a circle; with B as center and 
Ps BC as radius, draw an are intersecting the first circle at C’. (We may 
“3 call C’ the image of C with regard to the line AB, or C and C’ are sym- 
ng metrical points). In the same way find D’, symmetrical with the point 
D. The figure CC’DD’ is then an isosceles trapezoid, and the intersee- 
- tion’of its diagonals, E, is the required point. Hence the problem is re- 
£ dueed to that of finding the intersection point of the diagonals of an 
isosceles trapezoid. 
Examining the isosceles trapezoid we have AC'EC= ADED’, or 
D'E /EC’ = DD’ /C‘C, or C’D’ /C’E =(DD’ + C’C) /C'C. 
2 Hence C’E is the fourth proportional to (DD’+C’C), C’C, and C’D’. 
The problem is thus reduced to that of finding the fourth proportional 
to three given lines. 
The same method of analysis was used by George Sergent who gave four 
methods for finding the fourth proportional, using the compass only. 
We suggest this as a problem, number 881. The sum DD’ + C’C ean be 
found by the compass alone by finding the fourth vertex of a parailelo- 
gram whose known vertices are C, C’, D’. 
870. For High School Pupils. Proposed by the Editor. 
Chester and Kenneth were discussing just how much is saved by walk- 


A Key to the Snakes of the United States, Canada and Lowe 
California, by Frank N. Blanchard, University of Michi- 
gan. With 78 text figures. Pp. xiii+65. Cloth. $1.75 net. 


“I believe that everyone who is interested in snakes at all is interested in identi- 
fying them. The characters employed in their classification are usually of such na- 
ture that the study of this group makes an excellent introduction to vertebrate 
systematics in general. Such a key as the one drawn up by Dr. Blanchard will be 
equally of service to the amateur naturalist to answer the question ‘What snake is 
that?’ to the museum worker to enable him to name an unfamiliar species, and to 
the teacher of nature study or of systematic zoélogy who wishes his students to 
identify specimens for themselves. 

“Dr. Blanchard is greatly to be complimented on the form of the Key, which 
combines compactness with clarity, and introduces the explanatory figures exactly 
where they are needed.” 

—Karl P. Schmidt, Field Museum of Natural History 
Chicago, Ill. 


“This is a painstaking and accurate piece of work. It will be indispensable to 
every high school and college teacher of biology and to most students as well. Here 
at last the amateur can find out the identity of the snakes which he sees on his 
rambles about home. The work is based on prolonged study of adequate material, 
and, except for ‘Wall’s Key to the Snakes of India,’ it is unique. On the whole 
Blanchard’s treatment is rather more satisfactory than Wall’s and the work is some- 
what easier for an inexperienced student to follow. Handbooks of this sort are of 
the highest usefulness and Dr. Blanchard is to be congratulated on the completion of 
a real service to American Natural History.” 

—Dr. Thomas Barbour, Museum of Comparative Zoology 
Cambridge, Mass. 


THE GENERAL LIBRARY, University of Michigan 
Ann?#Arbor, Michigan 


The Slide Rule in Trigonometry 


The use of the Slide Rule as a check in Trigonometry is now reg- 
ularly taught in colleges and high schools. Our manual makes 
self-instruction easy for teacher and student. Write for descriptive 
cireular of our slide rules and information about our large Demon- 
strating Slide Rule for use in the class roow. 


KEUFFEL & ESSER CO. 


NEW YORK, 127 Fulton Street, General Office and Factories, HOBOKEN, N. J. 


CHICAGO ST. LOUIS SAN FRANCISCO MONTREAL 
516-20 S. Dearborn St. 817 Locust St. 30-34 Second St. 5 Notre Dame St. W. 


Drawing Materials, Mathematica! and Surveying Instruments, Measuring Tapes 


Please mention School Science and Mathematics when answering Advertisements. 


: 
: 
> 

j 

* 

bi) 

= 

cor, 
‘ 4] 
> 
F 

al 


534 SCHOOL SCIENCE AND MATHEMATICS 


ing diagonally across a rectangular field instead of walking along two 
sides. Kenneth said ‘If you inscribe a circle in one of the triangles formed 
by drawing a diagonal, the diameter of the circle re presents the distance 
saved.”’ Prove he was right. 

The solutions received were so much alike and so good that it would be 
impossible to select the best one. The following is exactly as received 
from the Carterville H. S., Ill 


D’ 


G E 


A D 


» D 
Given: rectangle ABCD with diagonal AC known, and cirele E in- 
scribed in AABC., 
Prove: AC = AB + BC — (a diameter) as FR. 
l. AH = AG 1. If two tangents are drawn from a point 
to a circle the tangents are equal. 
2. Same as l. 
3. Same as I. 
4. Subtracting BG from line AB. 
>. Subtracting BF from line BC. 
. LZBisrt. 6. All angles of a rectangle are rt. Zs. 
7 


6 

7. FBLAB By definition of a 1. 

8. EG LAB A tangent to a circle is | to a radjus 

drawn to the point of tangency. 

9. EG|| FB 9. If two straight lines are | to same 
straight line they are parallel to each other. 

0. GBiL BC 10. Same as 7. 

1. EF 1 BC 1. Same as 8. 


2. GB]|| EF 12. Same as 9. 
3. EG = BF;EF = BG 13. Parallel lines intercepted between the 


same parallel lines are equal. 
14. FE+EG =diam. =FK A diameter is equal to two radii. 
15s. AH+HC=AG+CF 15. If equals are added to equals the sums 


are equal. 


— 
-_ 


16. But by 4 & 5, 
AG =AB-—BG, and 


CF =CB—BF 
*AH+HC =AB+CB-(BG+BF) 16. Same as 15. 
17. .«.AC=AB+BC —FK 17. Substituting AC for its equal 


AH +HC, and FK for BG +PF. 

This may seem a long proof to the pupil who wrote the proof (?) in 4 
steps. Of the 24 proofs received, 17 had between 14 and 16 steps. Only 
4 of.the proofs began by stating: Draw EF, EG, EH, ete. Since these 
lines are not mentioned in the hypothesis, a proof should reaily mention 
their existence. The editor likes particularly the explanation given in 
step 17 above; when using the phrase ‘‘substituting’’ we should always 
state exactly what quantity we are replacing by some other quantity, 
and at times it may be necessary to state in what equation the substitu- 
tion takes place. Since geometry aims to be exact, it may also be well to 
say “If equal lines are added to equal lines, ete.”’ (or equal angles when we 
are adding angles), rather than the vague pronoun “equals.” 

Solved by: 

Ray Bush, Vernell Calvert, Wilburn Hammock, Fred Lauder, Vivian 
Patette, Dwayne Pike, Edward Rutherford, Robert Snyder, Irene Young, 
Ray Young, Carterville, 
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Announcing the publication of 


HIGH SCHOOL CHEMISTRY 


Charles E. Dull 


author of 


Essentials of Modern Chemistry 
Laboratory Exercises in Chemistry 
Essentials of Modern Physics 
Laboratory Exercises in Physics 


Humanizing the study of chemistry 
in the high school 
This new text, in outline similar to the Essentials of Modern Chemistry, has 


made easier the usual points of difficulty to high school students and has brought 
into the discussion far more of the human element than have previous texts. 


In format, the HIGH SCHOOL CHEMISTRY has been made to equal the attrac- 
tive ESSENTIALS OF MODERN PHyYsIcs by the same author. 


HENRY HOLT AND COMPANY 


19 West 44th St., 
2451 Prairie Ave., New York 6 Park St., 


Chicago 149 Montgomery St., Boston 
San Francisco 


MATHEMATICAL BOOKS 


We do all varieties of the 


best printing. Submit to 


Send for our Catalogue us your jobs and be sure of 
GALLOWAY & PORTER satisfaction. 


University Booksellers 


CAMBRIDGE (England 


Dependable and worth while 


BIOLOGICAL SUPPLIES 


Large stock of material in Zoology, Botany, Life Histories and 
Microscope slides. 
For the student, the class room, the museum. 
New Zoological and Life History Catalogs. 
Catalogs free, Zoology, Life Histories, Botany, Microscope slides. 
The world renowned. 
Supply Department 
MARINE BIOLOGICAL LABORATORY 


GEORGE M. GRAY, Curator 
Woods Hole, Mass. 
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G. W. Poorman, Culver Military Academy, Culver, Ind. 

Maurice Robinson, Henry Staehlin, Hartford, Mich. 

Tillie Dantowitz, Kensington H. S., Philadelphia, Pa. 

Josephine Beebe, Lawrence Beach, Lawton, Mich. 

Leonard Will, Murphysboro, Ill. 

Oren Harris, Prescott, Ark. 

George Beattie, Hunter Clark, Seymer Langley, Grace Osterheert, William 
Satterlee, Seymour Tucker, Redlands, Calif. 


PROBLEMS FOR SOLUTION. 
881. Suggested by Problem 869. 

By the compasses only, find the fourth proportional to three given lines. 
882. Proposed by W. W. Horner, Redstone H. S., Republic, Pa. 

A 100-foot chain is suspended from the ends of a 50-foot horizontal 
beam. Find the distance from the center of the beam to the lowest part 
of the chain. 

883. Proposed by J. Murray Barbour, Ardmore, Pa. 

(a) Six playing ecards are laid down in a row in a certain order. If they 
are gathered and shuffled and laid down again, what is the chance that 
at least one of the cards appear in the same position as before. (b) When 
there are nm cards, instead of 6, what is the limit of the chance as n ap- 
proaches infinity? 

S84. Ads sere by J. K. Elwood, Supt. of Schools, Philipsburg, Mont. 


By algebraie devices (not by the Factor Theorem, nor by approxima- 
tions) 
solve ri —z?—22—-12=0 


885. For High School Pupils. Proposed by Tillie Dantowitz, pupil at the 
Kensington H. S., Philadelphia, Pa, 
Given any three angles, A, B, and C, and the relations: 
A+z+y=90° B+y+2=90° C+z+2=90° 
Find, by geometric constructions, the angles x, y, and z. 


PLAN OF OLD ROMAN TOWN TRACED IN WHEAT FIELD. 


Lines of the walls and streets of an ancient Roman town, Magna Castra, 
near Hereford, England are plainly visible in the wheat fields near there. 
The crops grow shorter where there is less depth of soil and show the en- 
tire plan of the town 

Excavations have been made there and the foundations of the old forum 
have been discovered. Magna was one of the smallest of the British- 
Roman towns, having an extent of only 25 acres, and was probably used 
for a stopping point for troops on the way to the great wall. 

The complete skeleton of a British woman has also been unearthed 
there, together with much dateable material. Pottery dating from the 
time of Antonnus Pius. 


WOOD DURABILITY. 


Why are some woods more durable than others? That is a question 
which has apparently been answered for the first time by investigators 
at the Forest Service laboratory at Madison, Wisconsin. They have 
found that woods that endure contain substances that when extracted 
by water are poisonous to the forms of bacteria and wood destroying fungi 
responsible for wood decay. These toxie substances are more abundant 
in the heartwood than in the sapwood, explaining the superior durability 
of wood taken from that part of the tree. The presence of these sub- 
stances in the wood prevents the growth of the organisms which, if un- 
checked, would rapidly destroy it. 
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University of Ready May First 
Summer Session | | New Political Globe 


June 29 to August 7 Sixteen Inch 
By PROFESSOR J. PAUL GOODE 
Fee for All Courses, $22 University of Chicago 


(Except Law, $35) Presenting better than can any 


flat map the form of the earth, 


Full program of courses in un- continental relationships, true rel- 
dergraduate and graduate mathe- | ative sizes, direction, and distance, 
matics and the natural sciences. | ocean trade, routes, 

Teachers’ courses a specialty. Ex- Drawn with Exceeding Accuracy 
cellent library and _ laboratory Beautiful in Color 


equipment for research and high- All lands shown in righ old ivery 
er degree work. national boundaries in ribbons of 
tot color. Map is not crowded with de- 


‘ tail or names; clear, legible types. 
Northern Lakeside Advantages Don’t forget Goode's Wall Maps Nor 


Goode's School Atlas 
For Full Information Write for Circular 
Add | 
RAND McNALLY & COMPANY 
Director Summer Session San Francisco CHICAGO New York en 


\N Madison, Wis. 4 (Dept. E-173) a: 


REVIEW QUESTIONS 


Twelve Thousand Questions in Eighteen Booklets 


Algebra Plane Geometry 
Chemistry Solid Geometry 
Physics Trigonometry 


Siz Pamphlets by Franklin T. Jones 


French Grammar Review—American History and Civics—Ancient 
History 
Three Pamphlets just published—compiled by Expert Teachers 


Other Pamphlets 


French A, French B; German A, German B; First Latin, Second Latin; 
Medieval and Modern European History (inciuding English History); Question 
Book on History; English. 


Price, each pamphlet, 50c. except English, Second Latin and French 
Grammar Review, 60c. Sample copy to a teacher half-price when money is 
sent with the order. 


Liberal discounts for Class Use 


Published and for Sale by 


THE UNIVERSITY SUPPLY & BOOK CO. 
10109 Wilbur Ave., Cleveland, Ohio. 
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538 SCHOOL SCIENCE AND MATHEMATICS 


SCIENCE QUESTIONS. 
Conducted by Franklin T. Jones. 
The White Motor Company, Cleveland, Ohio. 
To Readers of School Science and Mathematics: 

You are invited to propose questions for solution or discussion. 

You are asked to answer questions. 

Examination papers are always desired, send in your own papers or 
any others. Some are interested in college entrance examinations, others 
in school or college examinations. All are desired. 

Please address all communications to Franklin T. Jones, 10109 Wilbur 
Avenue, S. E., Cleveland, Ohio. 


PROBLEMS AND QUESTIONS FOR SOLUTION. 


466. Proposed by James W. Wilbur, Chicago, Ill. 

The following problem arose in one of my classes at Peoria, Ll., last 
year, and although I obtained a solution myself, I should like to see how 
others attack it. 

Connect two gravity cells in series, with a third in parallel with the two. 
Then close the external circuit through a resistance that can be varied 
from zero to any number of ohms. If we assume one volt for each cell 
and an internal resistance of one ohm each, what current will flow through 
each cell and through the external circuit and in what direetion, for an 
external.resistance of zero and then again of ten ohms? 


EXAMINATION PAPERS. 

467. The following numbers 468 and 469 are examination papers for a 
teacher's license in New York City. 

(a) Should teachers be examined when applying for a place to teach 
or not? 

(b) Do examinations help in determining qualifications and in what 
way? 
(¢) Which is to be preferred, examination or certification, and why? 
Department of Education The City of New York 


EXAMINATION FOR LICENSE TO TEACH IN HIGH SCHOOLS. 

468 BIOLOGY 
February, 1925 

Time—Three hours. Candidate's Number 

Nore—Candidates are expected to give evidence in their written an- 
swers of a creditable degree of ability in the use of English, including such 
matters as spelling, punctuation and capitalization, and grammatical and 
idiomatic correctness. Failure to reach this standard will of itself con- 
stitute sufficient ground for rejection. 

In rating answers, due credit will be given to evidence of careful organi- 
zation of thought and practical teaching ability. 

Note—Since the ability to sketch (in outline) animal and plant strue- 
tures is an essential part of the equipment of a teacher of biology, a candi- 
date who fails to give evidence of an ability to use sketches to illustrate 
and complete his answers may have his paper considered unsatisfactory 
regardless of the correctness of his written answers alone. Answers to the 
questions marked with an asterisk will not be considered satisfactory 
unless the candidate shows an ability to sketch, diagram, or otherwise 
illustrate his answer. 


1. There are two points of view regarding the value to high school 
pupils of the study of biology; one view emphasizes the training 
and minimizes the subject matter, the other emphasizes the facts 
and considers the training incidental. State the chief arguments 
for each point of view. (10) 

2. Suppose that your pupils in biology were planning an excursion to the 
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How should mathematics | 
| be taught? 


_ What kind of problems should be solved in the class room? How 
should they be chosen and formulated? 


| What are the steps in problem-solving? How must they be taken 
into account in formulating problems? | 


That all of these questions have been carefully considered in 
making the SCHORLING-CLARK MATHEMATICS series for seventh, 
eighth, and ninth school years, and that they have been answered 
in accordance with the best principles of the psychology of learn- 
ing, is being testified to in the many places where the books are 
in use. A pamphlet, ‘How Should Mathematics Be Taught?’’, 
which brings out clearly how the Schorling-Clark books teach the : 
right subject matter in the right way, will gladly be sent to you - 
on request. | 


World Book Company | 
Yonkers-on-Hudson, New York 2126 Prairie Ave., Chicago | 


HARVARD UNIVERSITY 


SUMMER SCHOOL 


of Arts and Sciences and of Education 


July 6 to August 15, 1925 


Professor William L. Eikenberry, Head of the Science Department, 
East Stroudsburg State Normal School, Pennsylvania, offers 
Education SM7—The Teaching of General Science. 
Education SM8— Biology in the Senior and Junior High 
School. 


Assistant Professor Ralph Beatley, Harvard University, offers 
Education SM1—The Teaching of Mathematics in the 
Senior High School and in the Four- 
Year High School. 
Education SM2—The Teaching of Mathematics in the 
Junior High School. 


For information in regard to other courses in Education and in 
the Arts and Sciences address: 
THE SECRETARY OF THE SUMMER SCHOOL 


Harvard University 
CAMBRIDGE, MASSACHUSETTS 
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Hall of Mammals at the American Museum of Natural History. 
State briefly the class work required under the headings: (a) pre- 
paration (3); (b) at the museum (4); (¢) after the trip is over. (3) 

3. (a) What isa fossil and how are fossils formed? (3) 

(b) Of what biological significance are fossils? (4) 
(ec) How does it happen that so few fossil remains of animals are dis- 
eovered? (3) 
4. (a) When did Charles Darwin live and write? (1) 
(b) What led Darwin to write ‘“‘The Origin of Species’? (3) 
(ec) State in sequence the four most essential points in Darwin's 
theory of animal evolution. (6) 
*5. What reasons are advanced for believing that a flower is a modified 
branch and its parts modified leaves? (10) 

*6. Name the orders of Insecta and give under each order its essential 
distinguishing characteristics. (10) 

(a) What organisms (animals and plants) are most apt to interfere 
with the purity of drinking water stored in reservoirs or lakes for 
city use? (6) 

(b) What are the most valuable measures taken to prevent or to 
counteract this contamination? (4) 

8. (a) Why is wool (of sheep) a superior article for making clothing? (3) 
(b) From what part of the sheep’s body is the best wool secured? (1) 
(ec) Draw a greatly magnified wool fibre. (3) 
(d) What causes wool to shrink? (1) 
(e) What takes place in the wool when it shrinks? 

9. Experiments in re-foresting denuded areas are being carried on by 

several states and at the same time an effort is being made to induce 
private owners to lumber (cut) their timberland scientifically. 
(a) What are the five most important rules for re-foresting a denuded 
area? (5) 
(b) What are the five rules of lumbering most essential to safeguard 
our nation’s future lumber supply? (5) 
10. Current biological investigations are being widely carried on to estab- 
lish the effect of cooking on foods containing vitamins. Describe 
any one such experiment and state the results thus far obtained. (10 


(2) 


Department of Education The City of New York 
EXAMINATION FOR LICENSE TO TEACH IN HIGH SCHOOLS. 
469 GENERAL SCIENCE 


June, 1924 
Time—3 hours. Candidate’s Number 


Note—Candidates are expected to give evidence in their written an- 
swers of a satisfactory degree of ability in the use of English. Failure to 
reach this standard will of itself constitute sufficient ground for rejection. 
- will examination standings in such case remain to a candidate's credit. 

Candidates who do not meet the eligibility requirements and who 
nevertheless take the examination, will not be permitted to enter a claim 
for license even if they pass the tests. 

More than a popular and superficial knowledge of the topics discussed 
should be shown. References to standard authorities, recent develop- 
ments, ete., should be made where appropriate. 

1. Diseuss the diseovery and propagation of the navel organge. De- 
scribe from a biological standpoint the steps followed in shipping 
and marketing this orange in New York City. (10) 

2. Discuss and define, explain and illustrate De bl in plants. (10) 

3. Describe briefly the steps in metabolism by which an albuminous food 
is changed into muscle fibre. (12) 

4. Explain in some detail the theory underlying the use of a B battery in 
radio work. (12) 

5. (a) Describe in some detail two practical pieces of apparatus by either of 

which an ordinary a. ¢. lighting circuit may be reduced to a voltage 
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» -A- ARITHMETIC 


FUNDAMENTALS 
FRACTIONS 
SHORT CUTS 
PERCENTAGE 


BUSINESS AND CIVIC 
SIMPLE BOOKKEEPING 
ESTIMATES AND CHECKS 


ARITH 


-B- INTUITIVE GEOMETRY 


GRAPHS 
MEASUREMENTS 
SCALE DRAWING 
LINES AND ANGLES 
| FORMS, AREAS, VOLUMES 
| CONSTRUCTIONS 
| | GEOMETRIC RELATIONS 
SIMILAR FIGURES 
| APPRECIATIONS 
| GEOMETRIC DESIGNS 


-C- ALGEBRAS 


THE FORMULA 
+) AND(-JNUMBERS 

| THE EQUATION 
PPOPORTION 
FUNDAMENTALS 
FACTORING 
FRACTIONS 
EXPONENTS . RADICALS 
LOGARITHMS 


NUMERICAL TRIGONOMETRY’ | 
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DEMONSTRATIVE GEOMETRY 
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PREPARATION FOR WORK APPLICATIONS - ACTUAL YORK 


/ ‘the above diagram shows in graphic form the correlation of arithmetic, geometry 
| and algebra in ‘‘Modern Junior Mathematics’’ by Marie Gugle, Assistant Super- 
intendent of Schools, Columbus, Ohio. 
The series consists of three books, as follows: Book I for grades 7A and 7B; Book II for grades 8A 
and 8B, and Book III for 9th grade classes. 
Books I and III were recently revised with a view to providing a smoother passage between the work 
of the first six grades and senior high school mathematics. 
Regardless of your type of school organization, therefore, Modern Junior Mathematics, as revised 
and enlarged, will fit your course. 


THE GREGG PUBLISHING COMPANY 


New York Chicago Boston San Francisco London 
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and amperage low enough to permit of safe handling by pupils. (4) 
(b) Give the underlying theory in each case. (6) 

6. Deseribe briefly step by step with chemical formulae the process of 
making commercial nitrates as proposed for the Muscle Shoals pro- 

ject. (12) 

7. Give the fundamental principles and processes involved in producing 
gasoline by ‘“‘cracking.’’ (10) 

8. The unusual cold and rainy week experienced in the neighborhood of 
New York City early in May, 1924, was in part explained by the 
Weather Bureau briefly as follows: ‘‘A low pressure came from the 
South but didn’t keep on moving when it got over New York.”’ 
Show by a diagram the local and neighboring atmospheric conditions 
during the week in question and explain why these conditions 
should be attended by cold and rain. (12) 

9. In a certain high school it was decided to use the course in Genera 
Science for the purpose of making the subsequent elective courses in 
Biology, Chemistry and Physies more attractive to the students. 
State the steps to be taken to secure a realization of the end sought. 


(12) 


NEW ENGLAND ASSOCIATION FOR CHEMISTRY TEACHERS. 

The president of this association, Mr. Leslie O. Johnson, has shown 
enterprise in presenting here the dates of the meetings of this association 
for the balance of the year 1925. 

May 2 New Hampshire State School, Durham, N. H., Northern 
Division. 

May 16 Mt. Herman School, Mt. Herman, Mass., Western Division. 

Nov. 14 Wheaton College, Norton, Mass., Central Division. 

Dec. 5 Bridgeport High, Connecticut, Western Division. 

It is hoped that all members of the association will bear these dates 
in mind, making arrangements to attend any or all of the meetings. 


BLACKBOARD COMPASS. 
By Perry Ross, M. E., Designer, Toe Waite Moror Co. 


In preparing blackboard figures for shop classes at the White Motor 
Company, I have hit up a very simple device for such drawing in place 
of a compass. 
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B—Represents a slat about 1-2 inch thick, 1 1-4 inch wide, and as long 
On one side are cut a series of V notches wide enough 


as is convenient. 
to hold a piece of ordinary crayon. 

C—The crayon is held in place by a rubber band. R—This band can 
be made just tight enough so that the crayon does not break when an are 
is swung. 

P—is a pin or nail to hold the center. 

This little device can be made up in a very few minutes. Very satis- 


factory results are obtained. 
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Student 
Petrographic 
Microscope 


Ask for 
Catalog II-B(SS) 


Leitz 
Petrographical 
Microscopes 
are 


Leading 
Universities 
and 
foremost 
Industrial 
Laboratories 


etrographical 


(Polarizing) 


Student-Microscope 
MODEL “‘III-M”’ 


In Stock for Immediate Delivery 


A Petrographical Microscope, regardless if used for Research 
or Student Laboratory Purposes, has to be one of precision work- 
manship, in order to insure reliable results, since polarizing 
microscopes are essentially more delicate and elaborate in their 
adjustments than microscopes for biological investigations. 


The Leitz Works, being the Pioneer Manufacturers of 
Petrographical Microscopes, through their vast experience 
in this field, are well qualified to offer instruments which 
meet the most exact requirements. 

The Student Model “III-M”" represents a simplified and in- 
expensive Petrographical svlenemniae and is in an ideal manner 
adapted for College Laboratory Work. It embraces the high 
quality of optical and mechanical workmanship to the same extent 
as the more elaborately equipped types of Leitz Petrographical 
Microscopes. 


Details of Equipment: 


Object Stage: Rotating, 10 cm. in diameter. The periphery is 
supplied with scale and vernier for correct reading of degrees 
and fractions. 


Micrometer Screw: ‘‘Ball-Type"’ fine adjustment for microscope 
tube 


Coarse Adjustment: By rack and pinion. 


Tube Analyzer: With correction lens, to compensate for the 
difference in focus, caused by the nicols. 


“‘Amici-Bertrand’”’ Lens: In permanent mounting, attached 
to slider. 


Objective Clutch Changer: New ness type: objectives 
remain individually permanently centered 


Three Objective Adapters: With individual centering mount. 
Two Stage Clips: 


Illuminating Apparatus: With ‘Nicol’ prism and three-lens 
condenser, permanently attached to polarizer, No. 1504. 


60 East 


AGENTS: 


Pacific Coast States—Spindler & Sauppe, 86 Third St., San Francisco, Cal. 
Canada—The J. F. Hartz Co., Ltd., Toronto, Canada. 
Philippine Islands—Botica de Santa Cruz, Manila, P. I. 


Cuba—Texidor Co., Ltd., Habana, Cuba. 
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BOSTON UNIVERSITY COMPLIMENTARY DOCUMENTS. 


The School of Religious Education and Social Service of Boston Uni- 
versity distributes each year valuable studies in the fields of moral and 
religious education. The publications in this year’s list which will be of 
special help to public school teachers and officers are: 

Athearn, Walter S.: An Evaluation of the Projeet Method as an Instru- 
ment of Religious Education. 
Bentley, John E.: The Mechanistic and Personalistic Psychological 

Contributions to the Field of Religious Education. 

Marlatt, Earl: What is a Person? 
Munkres, Alberta, and others: Bibliography for Elementary Workers in 

Religious Education. 

Any or all of these bulletins will be mailed without cost to any address 
upon application. 


NEW ENGLAND ASSOCIATION OF CHEMISTRY TEACHERS, 
MAY 16, 1924, MT. HERMON SCHOOL, MT. HERMON, MASS. 


9:45 a. m. ‘Address of Welcome, Dr. H. F. Cutler, Principal of Mount 
Hermon School. 

10:00 a.m. “Teaching a Lesson in Metallurgy,’ Mr. Vernon G. Smith, 
Vermont Academy. 

10:30 a.m. “Lecture Table Experiments” 

“The Goldschmidt Process for Silicon, an Illustration of 
Hydrolysis’; ‘‘A Simple Method of Preparing Satis- 
factory Dialyzing Membranes,’ Dr. Paul Lerex, 
Assistant Professor of Chemistry, Massachusetts 
Agricultural College. 

“Catalysis: The Oxidation of Ammonia Hastened by 
Platinum,” Mr. A. W. Phillips, Instructor in Chem- 
istry, Massachusetts Agricultural College. 

“Crystal Models Showing the Arrangement of Atoms and 
What May Be Learned from Them’’; “Absorption of 
Ammonia by Charcoal and the Production of Liquid 
Ammonia,’ Dr.,C, A. Peters, Professor of Inorganic 
and Soil Chemistry, Massachusetts Agricultural 
College. 

11:00 a.m. “Chemistry and Modern Medicine,’’ Dr. C. E. Bosler, 
Professor Organic Chemistry, Dartmouth College. 

12:15 p.m. Luncheon at West Hall. The Association is to be the guests 
of the Mount Hermon School. 

Afternoon Session in Camp Hall. 

1:30 p.m. Business and Reports of Committees. 

2:00 p.m. “Putting the IS into Chemistry,’’ Dr. Gustavus J. Esselen, 
Jr., Vice-President and Director of Research, Skinner, 
Sherman and Esselmen, Inc., Boston, Mass. 

3:00 p. m. Discussion: ‘‘Laboratory Notebooks, Forms, Results and 
Value,’’ opened by Prof. Joseph S. Chamberlain, Pro- 
fessor of Organic Chemistry, Massachusetts Agricultural 
College and Mr. Edwin Damon, Keene High School, 
Keene, N. H. 

3:45 p.m. Motion Pictures: 

“The Story of Sulfur,’’ courtesy of the Bureau of Mines. 
“Beyond the Microscope,’’ courtesy of the General 


Electric Company. 
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Two Outstanding Texts in 
Science for Secondary Schools 


CHEMISTRY IN EVERYDAY LIFE 
by 
Emery-Davis-Downey-Boynton 


PHYSICS IN EVERYDAY LIFE 
by 
William D. Henderson 


CHEMISTRY 


This very outstanding new text in chemistery has won 
for itself an immediate place with instructors. The general 
plan, procedure, organization of material, content, and 
illustration, are most excellent. The requirements of 
chemistry are presented in 393 pages; 267 pages of addi- 
tional material in applied chemistry are offered in the last 
half of the book. The plates have been carefully revised 
for errata and the mechanical make-up is excellent. 

This text costs the student $1.76. There is a complete 
loose-leaf manual to accompany. 


PHYSICS 


This excellent text has steadily increased in favor. The 
author is a past master in the subject, having established 
for himself a place as an educator and author. 

This book is characterized by exceptional diction. Topics 
are presented in logical order. Development is inductive. 
Phenomena are emphasized. Exercises are carefully graded. 
While the material is delightful reading, the text is not 
untechnical. There is a total of 566 pages. 

Cost to the student is $1.60. There is a loose-leaf manual 


to accompany. 


LYONS AND CARNAHAN 


Educational Publishers 


CHICAGO NEW YORK 
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ARTICLES IN CURRENT PERIODICALS. 


American Journal of Botany, for March. Brooklyn Botanic Garden, 
$6.00 per year, 75 cents a copy. ‘The Penetration of Cations into Living 
Protoplasm,’’ G. W. Scarth; *‘The Influence of Hydrogen-ion Concentra- 
tion on the Development of the Pollen Tube of the Sweet Pea (Lathyrus 
Odoratus)"’, R. A. Brink; ‘‘Studiesin Wood Decay V. Physiological Speciali- 
zation in Fomes Pinicola Fr.,’’ Henry Schmitz. 

American Mathematical Monthly, for March, W. D. Cairns, Oberlin, 
Ohio. $5.00 per year, GO cents a copy. ‘The Mathematical Theory of 
Economics,” by G. C. Evans; “The 21-point Cubic,” B. H. Brown; 
“The Huygens Governor,’ V. C. Poor; The Curve Whose Curvature is 
Everywhere the Same as That of its Pedal,’’ A. R. Williams; ‘‘The Solu- 
tion of Certain Problems in Finance by the Method of Iteration,’ C. H. 
Forsyth; ‘‘Henry Briggs and His Work on Logarithms,”’ A. J. Thompson. 

Condor, for March-April, Pasadena, California, $3.00 per year. ‘‘Dis- 
covery of a Nest and Eggs of the Blue-throated Hummingbird (with 
one photo)"’ Rose C. Ray; ‘‘Notes on Sea-birds Observed between Eng- 
land and New Zealand via Panama (with set of three diagrams)’’ J. G. 
Myers and R. A. Falla; ‘“‘Aquatie Visitors to Lake Merritt, Oakland, 
California (with graph and inserted table)’’, A. S. Kibbe; ‘‘The Relative 
Value of Bird Measurements,’ W. H. Bergtold; ‘‘A Report on the Birds 
of Northwestern Alaska and Regions Adjacent to Bering Strait. Part II 
(with one photo)"’ Alfred M. Bailey; ‘““The Timberline Sparrow a New 
Species from Northwestern Canada,’ Harry S. Swarth and Allan Brooks. 

Education, for March, 120 Boylston St., Boston, 84.00 per year, 40 cents 
a copy. ‘Professional Preparation of the Elementary teachers” Ww. D 
Armentrout; ‘“‘Curricula-Making in State Teachers Colleges,’ Wallace 
R. Clark; “Some Implications of the Origin of the Nordic Tendency,” 
Walter S. MeNutt, Ph. D.; “High School Commercial Graduates as 
Students in Collegiate Schools of Commerce,"’ R. G. Walters. 

Journal of Chemical Education, for March, 211 Church St., Easton, Pa. 
“Colonial Chemistry. I. New England,’ Lyman C. Newell; “‘A Century 
Old Chemistry Notebook,’ William Foster; “Types of Thought Questions 
in Chemistry Laboratory Manuals,’’ Harry A. Cunningham; “The Place 
of Technical Work in an Elementary Chemistry Laboratory Manual,” 
W. G. Bowers; “How Long Do Students Retain What They Have Learned 
from High School Chemistry?” S. R. Powers; ‘‘Suggestions to Teachers of 
Biological Chemistry. I. The Classification of Lipins,’’ Victor E. Levine; 
“New Applications of Biological Stains,”” H. J. Conn; “Should Teachers 
Do Research Work?” Harold B. Pierce; ““‘The Course in High School 
Chemistry. Il. Alfred Ferguson; “Chemistry in Medicine,’ George D. 
Stewart; “Utilizing Recorded Chemistry,’ M. G. Mellon; “A Texas High 
School Science Survey,” J. B. Entriken and F. C. Hodges; ‘“‘Some Needed 
Improvements in Chemistry Texts,’ Charles H. Stone; ‘Apparatus Used 
by Dr. Morley,’ W. Segerblom. 

Journal of Geography, for March, 2249 Calumet Ave., Chicago, $2.50 
per year, 35 cents a copy. “Studies in the Geography of Brazil. The 
Great Interior,”’ W. H. Haas; ‘“The Ozark Region of Illinois. A Regional 
Study in Land Utilization,’ Ina C. Robertson; ‘British Honduras," 
George T. Renner. 

Journal of the National Education Association, for April, 1201 16th St. 
N. W., Washington, D. C. ‘‘Why is Superintendence?”’ ‘‘The Business 
Manager,”” “Growth of Education Associations,” “Social Training for 
Our Boys,” “Teacher Rating,’ ‘‘Professional Work of Local Organiza- 
tions,” “Marion LeRoy Burton,” “The Child Labor Amendment,”’ 
“Abstracts of Cincinnati Addresses,” ‘““Teacher Training and Tangible 
Tributes,” ‘‘School Men Turn Carpenters,” “Curricular Problems.” 

Photo-Era, for March, Wolfboro, N. H., $2.50 per year, 25 cents a copy. 
“Freaks, Stunts and Fuzz,’ Floyd Vail, F. R. P. S.; ‘““Looking Towards 
the Sunset with a Camera,”’ Allen H. Bent; ‘“‘Photography in the Izaak 
Walton League,” John C. Thomson; “The Making of Composite Photo- 
graphs,”’ William S. Davis; “Questions and Answers in Darkroom-Pro- 
cedure,” Ed. C. Jerman; “Practical Kinematography, Chapter IV,” 
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Superior 


Laboratory Furniture 


We illustrate a few only of the hundreds of designs of Laboratory Furniture, for 
the teaching of the sciences, shown in the latest edition of the Kewaunee Book— 
the most complete volume on the subject of Laboratory Furniture for Schools ever 
published. 

It contains 416 pages with 46 views of buildings and model installations and 
with some of the desks reproduced in natural colors. The book will be sent with- 
out charge, prepaid, to any instructor or official who replies, giving his position 
and using the stationery of the institution. Address all inquiries to the factory at 
Kewaunee. 


LABORATORY FURNITURE EXPERTS 
Cc. G. CAMPBELL, Treas. and Gen. Man 


114 Lincoln St. New York Office 
Kewaunee, Wis. 70 Fifth Avenue 
Office in Principal Cities 

s 


CHEMICAL LABORATORY DESK AND HOOD 

No. 15025 
11 feet 11 inches long by 2 feet 3 inches wide. Top 

of birch, body of selected oak Alberene stone sink. 


INSTRUCTOR'S DESK wo. 1416 
For Private Laboratory 
Produced in response to an insistent demand 
for an absolutely private work-table. Roll top 
cover completely encloses 


CHEMICAL DESK No. 850 
} A good practical design at a moderate price that 
embodies all the essential features of the more elaborate 


desks 


PHYSICS TABLE No. 699 CHEMICAL LABORATORY DESK No. 15010 
A simple popular Kewaunee design, with gas A very complete.desk of new design. The acme of 
connections and a wood crossbar. quality and construction. 
—= 
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Herbert C. McKay; “Outdoors with a Camera, Part I,’ Claude P. 
Fordyce; ‘““The Westchester County Parks—A Pictorial Opportunity,” 
James Owen. 

Popular Astronomy, for April, Northfield, Minn. $4.00 per year. 
“Eclipse Observations at Vassar College, with Plates XIII and XIV,” 
Caroline E. Furness; ‘“‘The Eclipse of January 24, 1925, at the Fuertes 
Observatory, with Plate XV,’’ C. M. Pendleton and 8. L. Boothroyd; 
“Visual Observations at the Total Solar Eclipse of January 24, 1925,” 
Sebastian Albrecht; “Shadow Bands and Searchlights,’’ Preston R. 
Bassett; ‘Shadow Bands During the Period of Greatest Obscuration— 
Partial Eclipse of the Sun, Philadelphia, January 24, 1925,"’ Harvey M. 
Watts; “Report of the American Meteor Society for 1923 and 1924,” 
C. P. Oliver; ‘“The Application of Calculating Machines to Astronomical 
Computing,” L. J. Comrie. 

SchoolgReview, for April, University of Chicago Press, $2.50 per year, 

30 cents a copy. ‘‘What is Intelligence?’’ Frank N. Freeman; ‘The Will- 
Temperament of Upper-Grade and High-school Pupils,” Arthur E. 
Traxler; “Legal Provisions and Regulations of State Departments of 
Education Affecting Junior High Schools,’’ J. Orin Powers; “A Study of 
Intelligence and of the Training of Teachers as Factors Conditioning the 
Achievement of Pupils, II,’ J. M. Hughes. 
a scientific Monthly, for April, Garrison, N. Y., $5.00 per year, 50 cents 
a copy. “Can Life Exist on Mars?” Dr. W. W. Coblentz; “Observations 
on Animal Coloration,’’ Austin H. Clark; ‘(Cooperation among Scientific 
men,’ Dr. Walter P. Taylor; “On the Trail of the Vanishing Spruce,” 
D. 8S. Jeffers and C. F. Korstian; “The Revival of Classicism and the 
Legend of Socrates,’’ Dr. Jonathan Wright; “Some Feeding Problems of 
Childhood,’ Dr. C. Hilton Rice, Jr.; “Some Riddles in Epidemiology,” 
Dr. I. S. Falk; “Japan in 1923,” Professor T. D. A. Cockerell; “The 
Physical Basis of Disease,’ The Research Worker. 


BOOKS RECEIVED. 


Solving Geometrical Originals by Frank C. Touton, University of 
Southern California. Pages viili+114. 15.50x23.50 em. Cloth, 1925. 
Teachers’ College, Columbia University, New York. 

The Authors’ Book by The MacMillan Company. Pages 15+73. 
15.50x22 em. Paper, 1925. The MacMillan Company, New York City. 

Writing for Print by H. F. Harrington, Northwestern University. 
Pages xi+252. 13x19 em. Cloth, 1925. D. C. Heath & Company, 
Chicago. 

The Fundamental of Statisties by L. L. Thurstone, University of Chi- 
cago. Pages xvi+237. 14x21.50 em. Cloth, 1925. The Mae Millan 
Company, New York City. 

What Men Do by William M. Jackson. Pages viii+297. 13x19.50 
em. Cloth, 1925. The MacMillan Company, New York City. 

Reading For Fun by Jenny L. Greene. 205 Pages. 15x21 em. Cloth, 
1925. Richard G. Badger, Publisher, Gorham, Boston. 

The Teaching of Elementary Algebra by Paul Lidga, Mt. Clymonds 
High School, Oakland, California, and John Wesley Young, Dartmouth 
College. Pages xvii+256. 13x19 em. Cloth 1925. $1.90, Houghton 
Mifflin Company, Chicago, Illinois. 

Problems in Elementary Algebra by Mona D. Taylor, Seott High 
School, Toledo, Ohio. Pages v+153. 14x19em. Cloth, 1925. Lyons & 
Carnahan, Chicago. 

Southern Fields Crops by John F. Dugger, Alabama Agricultural 
Station. Pages x+444. 14x20em. Cloth, 1925. The MacMillan Com- 
pany, New York. 

How to Use the Mind by Harry D. Kitson, Indiana University. 253 
Rogne. 13x19 em. Cloth, 1925. J. P. Lippingott & Company, Phila- 
delphia. 

Ninth Yearbook, National Association of Seeondary School Principals 
by E. V. Church, Sterling, Morgan High Sehgol, Cicero, Illinois. Pages 
eviii+209, 16x23.50 em. Paper, 1925. H. B. Church, Cicero, Illinois. 
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SPENCER LENS CO., 
Buffalo, N. Y. 


Yes, 
film slides instead of glass slides. 


Name 


Address 


Institution 


I would like to know more about using 


A Wonderful 
New Film Slide 


Service 


Made possible for educators 
by this new Spencer Projector 


The invention of Spencer heat absorbing 
glass has made possible a new projector 
and service for visual education. The pro- 
jector uses compact rolls of film slides 
instead of costly,: bulky glass slides. 


Our library of film slides, covering many 
subjects, has been edited by a staff of 
experienced educators. 


ws With the new film slide projector, pictures 

may be changed instantly by simply turn- 

| ing a convenient knob—you can do it 
with one hand as you lecture. 


The economy of using films instead of glass 
i slides makes this new service surprisingly 
low in cost. 


Our catalogue describes the projector and 
film library. Send the coupon. 


' SPENCER LENS CO. 


442 Niagara St., Buffalo, N.Y. 


WIESE 


FURNITURE 


Appreciated 
Wherever 
Installed 


Praise invariably follows Wiese 
installations. Such letters 
this one from Geo. F. Hale, 
Supervisor of Educational equip- 
ment, Minneapolis, Minn., are 
the rule, not the exception: 


“It is a pleasure to state that our Bureau of Buildings, especially our Equipment 
Division, appreciates both the excellent quality of workmanship and materials evident 
in the goods you have furnished us, and the high standard of services rendered in 


deliveries and installation.” 


An extra measure of service . . 
Ask for our new catalog No. 24 


WEISE LABORATORY FURNITURE CO. 


For 28 years, makers of Standard and Built-to-order Educational 


4 a; 


. this is the Wiese rule. 


and Technical Furniture for Physics, Chemistry, 


Agriculture, 


Biology, 


Household Economics, and Manual Training. 


FACTORY: MANITOWOC, WIS. 
Sales Offices in Principal Cities. 
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Statistical Method in Educational Measurement by Arthur 8. Otis. 
Pages xi+337, 14x20 em. Cloth, 1925. $2.16. World Book Company, 
2126 Prairie Ave., Chicago, Illinois. : 

Physies Experiment Sheets by Willard B. Nelson, Manual Training 
High School, Brooklyn, New York. 55 Pages. 21x26.50¢m. Paper, 1925 
Globe Book Company, New York City. 

Exercises in Bookkeeping and Business Problems, Part Il by Harold 
C. Cowan, D. D. Ham, High School, Massachusetts. 158 Pages. 20x 
24.50 em. Paper, 1925. Ginn & Company, Boston, Massachusetts. 

Biology and Human Life by Beajamin C. Gruenberg, Julia Richmond 
High School, New York City. Pages xv+592+xi. 14x20 em. Cloth, 
1925. $1.72. Ginn & Company, Boston, Massachusetts. 

A textbook of General Botany by William H. Brown, University of the 
Philippines. Pages xi+484. 14.50+21lem. Cloth, 1925. $2.96. Ginn 
& Co., Boston, Massachusetts. 

Carnegie Foundation for the Advancement of Teachers. 19th Annual 
Report by the President and Treasurer. Pages vii+236.  18.50x25.50 
em. Paper, 1925. 522 5th Ave., New York City. 

Statistical Tables for Students in Edueation and Psychology, by Karl 
J. Holzinger, University of Chicago. Pages v+74. 15.50x23 em. 1925, 
Paper. University of Chicago Press. 


BOOK REVIEWS 


A Textbook of General Botany by William H. Brown, Professor of Botany, 
University of the Philippines. Cloth. 13.5 20.5 em. in size, XI +483 
pages of text, illustrated with 518 figures. Published by Ginn and 
Company. 1925. Price $2.96. 

A very valuable feature of this book is its wealth of illustrations all 
made under the direction of the author for use in this text. It is very 
rare to see a book so beautifully illustrated with no conventional figures 
drawn from the other authors, especially from the early writers whose 
publishers are not protected by copyrights. We think the author is right 
in stating that good drawings are an inspiration to the student and an 
incentive for his own work. 

The book is notable in the total absence of any straining for the rex. °’- 
eal” side of the subject of botany. It is devoted solely to the a 
ment of the general principles of the science, and the job is the 
done in a clear-cut and orderly fashion. Emphasis is placed on che 
morphology of the seed plants to which most of the book is given. The 
treatment is elementary for freshmen in college but would also be suitable 
for normal school or upper grades in secondary schools. WwW. W. 
Teaching Agriculture, by James B. Berry, M.S. County Vocational Super- 

vision, Pennsylvania. New World Agriculture Series. Cloth, 1319 

em. Pages XV + 230, illustrated from photographs and tables. Pub- 

lished by the World Book Company. 1924. Priee $2.00. 

This is a rather unusual book. A very thorough exposition of the art 
and science of the teaching of vocational agriculture. The author is evi- 
dently ‘‘sold’’ on his job of the teaching of vocational agriculture. The 
principles that he lays down for the teaching of agriculture will profitably 
apply to other branches of science as well to agriculture. We can not take 


the space to do justice to the author's presentation of his subject, but we 
can not do less than enumerate some of the fundamentals by quoting 


from the text. 
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Books For The Student 
and Teacher 


HOW TO STUDY. By A. W. Kornhauser 


Good study methods cannot be taken for granted; they must be 
learned. This practical handbook of the best ways to study will 
enable the student to make the most of his study hours. Mr. 
Kornhauser is a psychologist and has formulated rules for memory 
and concentration that are psychologically sound. His is a com- 
plete manual for the improvement of study technique—how to 
banish distractions, to budget one’s time, to read effectively, 
intensively, and rapidly, to take notes, and to review. 
25 Cents, Postpaid 27 Cents. 


OUR LIVING WORLD. A Source OUR PHYSICAL WORLD. A 
Book of Biological Nature-Study. Source Book of Physical Nature- 
By Elliot R. Downing. Study. By Elliot R. Downing. 


Clear and vivid in its description of | The most effective way to initiate 

;' the child into the mysteries of science 
this é 

is through the mechanical toys he 

book will help its readers @evelop a plays with. This book provides the 

teacher and parent with the subject- 

matter of physical science organized 

ganized with special reference tothe about toys and familiar home -< 

pliances. Its bits of practical tech- 

nology make it as valuable in the 

entation of the subject to the pupil. home as in the school. 


Cloth $2.50, postpaid $2.60; Flexible Cloth $2.50, postpaid $2.60; Flexible 
Binding $3.50, postpaid $3.60 Binding $3.50, postpaid $3.60. 


common plants and animals, 
familiarity with living things. Or- 


training of the teacher and the pres- 


AN INTRODUCTION TO ECONOMIC GEOGRAPHY 


Volume I. 

By Wellington D. Jones and Derwent S. Whittlesey 
This survey of world economic geography has been prepared 
particularly for the student of business and for the general student 
who wishes to develop an appreciation of the modern world. 
Volume I covers the several elements of the natural environment 

climate, land forms, soils, minerals—as they affect economic 
life. Its organization is new in economic geography. Each 
chapter is in itself-a world-wide survey of a single environmental 
element. Volume I], to be published later, will treat of the major 
economic activities as related to natural environment. 
$5.00, Postpaid $5.25 


The University of Chicago Press 


5841 Ellis Avenue, Chicago, Illinois. 
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“The unit in the teaching process is a problem the solution of which 
is to be found by the pupil under the guidance of the teacher.’ ‘‘In the 
teaching activity there are four steps: 1. Preparation, preparing the 
pupil’s mind for the reception of new knowledge. 2. Presentation of the 
problem or new knowledge. 3. Application, doing (on the job). 4. Test- 
ing out, testing the pupil’s ability to think purposefully.” 

Teachers of agriculture in high and vocational schools will find this a 
very helpful book. Teachers of other science would do well to have it 
in their libraries for its helpful analysis of the teaching process. W. W. 
Modern Junior Mathematics, by Marie Gugle, Assistant Superintendent 

of Schools, Columbus, Ohio. Book I pp. XXII+310, Book LII pp. 

IXVII+296. 131/218 1/2 em. 1924. The Gregg Publishing 

Co., New York. 

This edition of Book I contains the material of the edition of 1920 plus 
suggestion to teachers and a chapter on mensuration. 

Book III contains six pages on suggestions to teachers. There is also 
an introductory chapter for pupils who have not had the observational 
geometry and the introduction of algebra as given in Books I and II. 
There is an addition to the Appendix of 54 pages containing practice 
problems by chapters. J. M. K. 
Shop Arithmetic, by Earle B. Norris, M. E., Dean of Engineering, Univ. 

of Montana, and Kenneth G. Smith, A. B., B. S., State Supervisor of 

Industrial Education, Michigan. pp. XIII+257. 1522 1/2 em. 

1924. Price $2.00. The McGraw-Hill Book Co., New York. 

This book is written for shop men. It aims to teach the fundamental 
principles of mathematics, and by making applications to shop problems 
to develop in them the ability to apply these principles to their work. 
The problems relate largely to the metal working trades. J. M. K. 
Essentials of Applied Calculus, by R. G. Thomas, Engineer and Professor 

Emeritus of Mathematics and Engineering at the Citadel, The Military 

College of South Carolina. pp. XVIII+408 14K19 em. 1924. 

Price $2.50. D. Van Nostrand Co., New York. 

This book is an abridgement and re-arrangement of the text of Applied 
Caleulus, published in 1919. It is designed especially for the use of 
technical students and engineers. However the applications have been 
so chosen that no special knowledge is required of the student. The 
author has aimed to meet the modern demand for a text which presents 
mechanical principles and their applications in engineering practice at 
an early period of the student's course. J. M. K. 
Elementary Algebra, by John M. Hopkins, Superintendent of the Guil- 

veston Public Schools, and P. H. Underwood, Teacher of Mathematics, 

Ball High School, Galveston. pp. IX+338. 13 1/219 em. 1924. 

Maemillan Co., New York. 

This book is the fourth revision. It is written along traditional lines 
with the inclusion of certain topies to meet the requirements of the 
College Entrance Examination Board and the recommendations of The 
National Committee on Mathematical Requirements. J. M. K. 
The Law of Diminishing Returns. Part I by W. J. Spillman, D. Sc., 

Consulting Specialist, Bureau of Agricultural Economics, U.S. Depart- 

ment of Agriculture. Part II by Emil Lang, Ph. D., Privatdocent Land- 

wirthschaftliche Hochschule, Bonn, Germany. pp. XI+178. 13 1/2 

181 /2em. 1924. Price $1.80. World Book Co., Yonkers-on-Hudson, 

New York. 

Part I of this book is an exposition of the Law of Diminishing Incre- 
ments, y =A (1 —e —kr), as applied to the use of fertilizer and the feeding 
of live stock. Part II is a translation, by Dr. Spillman, of an article by 
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Made In Our Own Machine Shops 


Guaranteed in respect to workmanship and 
conformity to specifications 


Apparatus includes A. S. T. M. Cleveland Open Flash Tester, Pensky-Martin 
Flash Tester and the regular A. S. T. M. Distilling Apparatus, also Vacuum 
| Distillation Apparatus according to the Bureau of Mines specifications; the stan- 
_dard U. 8S. Navy and the Herschel Emulsion Apparatus for the Demulsibility 
test; the Bader Colorimeter as worked out and used by the Texas Company for 
the accurate testing and grading of oils. 


In addition our Shop makes the Pickel and the Bailey Extraction outfits, Gramerey 


Electric Stirrer and other apparatus; also repairs balances, polariscopes, refrac- 


tometers and similar apparatus, and makes special outfits according to blueprint. 


Write for more complete details, specifying 
your requirements 


EIMER & AMEND 


Est. 1851 Inc. 1897 
HEADQUARTERS FOR LABORATORY APPARATUS AND CHEMICAL 
REAGENTS 
Third Ave., 18th to 19th St. NEW YORK, N. Y. 


Pittsburgh, Pa., Agent, 4048 Franklin Rd., N. S. 


THE TEACHING OF 


ELEMENTARY ALGEBRA 


By PAUL LIGDA 


Instructor in Mathematics, McClymonds High School, 
Oakland, California. 


“T should like to have every teacher of elementary algebra read this book; 
not only to read it, but to study and ponder it. There can be little doubt that 
elementary algebra, in its traditional form, has been the least satisfactory of 
our secondary-school mathematiedl courses. The author's analysis of the 
reasons therefor is interesting, his proposed remedy is at once original and 
sane. His discussion of the ‘practical’ problem and of why it is unsuitable 
is illuminating. Above all, his method of problem analysis constitutes, | 
believe, a real contribution to mathematical methodology.’’——John Wesley 
Young, Ph. D., Professor of Mathematics, Dartmouth College. 


$1.90 Postpaid 


HOUGHTON MIFFLIN COMPANY 


Boston New York Chicago San Francisco 
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Dr. Lang. It is an exposition of the series of experiments by which 
Mitscherlich arrived at this law. 

Teachers of mathematics should be interested in this book because of 
this new and interesting application of mathematies. J. M. K. 
Teaching Junior High School Mathematics, by H. C. Barber, Teacher 

of Mathematics in the English High School and the Elliott Intermediate 

School, Boston, and Supervisor of Mathematics in the Public Schools of 

Newton, Massachusetts. pp. X +136. 1217 1/2em. 1924. Price 

$1.20. Houghton Mifflin Co., Boston. 

The reviewer learned in his high school days many facts and prin- 
ciples of physics and chemistry which became permanent possessions and 
which have been useful in understanding and appreciating natural 
phenomena. He learned but little, if anything, from his study of high 
school algebra that served such useful purposes. In fact he taught algebra 
for many years without being able to give his pupils pursuing the general 
course an adequate reason for its study. Moreover, at the present time 
he can see no satisfactory reason why the average pupil should spend his 
time studying the sort of algebra that was taught almost universally in 
this country five years ago and very extensively at the present time. 

However, at the present time there is a reformation taking place not 
only in the teaching of high school mathematies but also in the choice 
of subject matter. After this reformation has run its course, teachers of 
mathematics should no longer be embarrassed by inquisitive pupils seek- 
ing reasons for the study of their subject. Pupils should see, without 
explanation from the teacher, the beauty of mathematies and its economy 
in the affairs of life. 

It is a pleasure to call the attention of teachers of mathematics to this 
work of Mr. Barber who has, in this little book, very ably interpreted this 
new movement. No teacher of mathematics should fail to secure a copy 
and read it from cover to cover. J. M. K. 
General Language by Sterling A. Leonard, University of Wisconsin and 

Riah F. Cox, University of Wisconsin. Pages XV 266. 13X19 em. 

Cloth. 1925. Rand MeNally & Company, Chicago. 

This is a very interesting book and a very unique one, as the name 
implies. We have had General History, General Science, ete., and now 
comes General Language, which has been prepared to assist the Junior 
High pupil to secure a better understanding of the foreign languages, 
both classic and modern, at the same time, fitting him the better for his 
work in English in the later years of high school. 

The book comprises well the history of the development of language 
from the Angle Saxon times down to the present, the lessons in history, 
the derivation and the construction of words. It possesses original 
matter in grammar which is common to all languages, which is parti- 
cularly useful in the understanding of English. 

The work in this book has been tried out in a number of schools and on 
the basis of these tests, the authors have come to the conclusion that 
it is best fitted to be used in our eighth grade classes. It is printed in 
ten-point type with small wood-cuts scattered throughout the work 
to illustrate the particular phase of the matter under consideration. 
All English teachers should procure and study the book. C. H. 8. 
Southern Field Crops, by John Frederick Duggar, Research Professor, 

Alabama Polytechnic Institute. Revised edition. Cloth. 1319 em. 

X +444 pages, with 163 figures. Published by The MacMillan Com- 

pany. 1925. 

This is a revision of a standard text book of southern field crops, bring- 
ing it up-to-date with the present knowledge and practice of agriculture 
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Confidence 


Confidence, after all, is the foun- 
dation of every business transac- 
tion. 


Peterson Laboratory Furniture, 
through superior quality of ma- 
terials, workmanship, and fair 
dealing has won the confidence of 
the trade everywhere. 


In selecting Peterson Equipment 
you have the assurance of full 
protection in every respect. We 
solicit your confidence in us by 
backing Peterson Furniture with a 
guarantee of complete satisfac- 
Lion. 


Write for Catalog No. 14-D 


Instructor’s Desk No. 1200 


LEONARD PETERSON & CO., INC. 


Manufacturers of Guaranteed Laboratory Furniture 


OFFICE AND FACTORY 
1222-34 Fullerton Avenue Chicago, Il 


New York Sales Office: Knickerbocker Bidg., 42nd and Broadway 


Back numbers of School Science, School Mathematics, and School Science and 
Mathematics may be had for 30 cents a single copy. The Mathematical Supple- 
ments for 15 cents a copy. In sets, the prices are, ounanue 


School Mathematics and Supplements, Vol. I, numbers... 
School Science, Vo!. I, seven numbers . 5.50 
School Science, Vols. Il, 7 numbers............ ‘ ..... $8.00 
School Science, Vol. 3, eight numbers .... 


School Science and Mathematics, Vols. VI, Vil, VIII, IX, XII, XIII, 

School Science and Mathematics, Vols. XVII, XIX, “XX, XXI, XXII, XXIII and 
XXIV, each 


ELECTRICALLY OPERATED 

AUTOMATIC GAS MACHINE 
Requires No Attention 

Write to us for list of colleges and high schools 

using our machine. Illustrated Catalogue Will Be 

Sent on Request. 

MATTHEWS GAS MACHINE Co. 
6 E. Lake Street CHICAGO, ILL. 


This Machine Will 
Automatically 


Produce 


GAS 


For your laboratories and 
Domestic Science Depart- 
ment. 


In use in hundreds of 
educational institutions 
throughout the country. 
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in the Southern states. Southern agriculture has had to contend with 
the Mexican cotton-boll weevil in recent years and the contest has 
greatly affected the industry of cotton raising. And now the Mexican 
bean beetle is threatening some of the most important leguminous crops 
upon which agriculturists of the Scuth rely for soil improvement as well 
as for their product. 

Professor Duggar’s books reach a high level in scientific knowledge and 
clearness of statement. The present book uses 105 pages for its discussion 
of corn and 150 pages are devoted to cotton culture and the plant, two 
mainstays of southern agriculture. The illustrations are numerous and 
are used to explain the text and not for show. This is a good book for its 
field and should not be overlooked by any teacher of agriculture North 
or South. W. W. 


Reading for Fun by Jenny L. Greene. 205 Pages. 15x21 em. Cloth, 1925. 

Richard G. Badger, Publisher, Gorham, Boston. 

Whoever says that a good book can not be written on almost any 
subject, is mistaken. 

This book is splendid in more ways than one and especially in that 
direction which will cause children who do not like to read, if taught on 
the lines or the principles in this book, cannot help but be encouraged 
to read that literature which is adapted to their advancement. 

It is 2 splendid book for teachers in English or of Reading, who are 
endeavoring to get their youngsters to become interested in good liter- 
ature. 

The diction is splendid, well arranged, printed in ten-point type on 
uncalendered paper, and is a book which, in the opinion of the writer, 
should be in the hands of every English teacher. There is a splendid 
bibliography as an appendix. C. H. 8. 
Writing for Print by H.F. Harrington, Northwestern University. Pages 
xi+252. 13x19 cm. Cloth, 1925. D.C. Heath & Company, Chicago. 

This is a most timely book. It has been compiled and written by one 
who is thoroughly familiar with the art of writing material which is to 
appear in print. 

It tells how instructors, who are attempting to produce in their pupils 
a spice which will enable them to so transcribe their thoughts that they 
will be sensible and coherent, giving to their readers an inspiration. 

The book relates to the collection and writing of news. This is all 
done under the direction of the instructor so that the writing may be 
published in the town paper, or be reproduced in some way for distribu- 
tion, or else read aloud at some literary function, or if there is a paper in 
the school, published in it. There ought to be a close connection between 
the school paper and the instructor in the art with which this book deals. 

It is something new in the system of high school studies, yet it is valu- 
able, and should be in the hands of every teacher who is trying to instruct 
in better writing for print. C. H, 8. 
What Men Do by William M. Jackson. Pages vii-+297. 13x19.50 em. Cloth, 

1925. MacMillan Co., New York City. 

What a variety of studies have recently come into the curriculum of 
secondary schools. This new book, “What Men Do”’ has recently come 
from the press, and of necessity, we must find a place for it in our high 
school studies. Not because of the title to the book, but because of the 
matter which it contains, as it relates very largely to the business end of 
our boys’ and girls’ careers. 

Of course, it comes under the head of one of the departments of voca- 
tional education and is a book, which in the hands of a competent teacher 
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SIMPLE POLARIZING ATTACHMENTS 


For Gaertner College Spectrometer 


Recommended for studying Fresnel’s laws of refraction, elliptical 
polarization by reflection and by transmission through crystals, etc. 
The attachment is made to fit our L 101 Spectrometer, but it can be 
fitted to any other small spectrometer at a nominal additional cost. 


Two circles carrying rotable 10 mm nicols fit over the telescope and 
collimator objectives. A third circle at the eye end fits in the place 
of the usual adapter with cross hairs and carries a special Ramsden 
eyepiece with a nicol between the lenses. The circles are divided to 
5 degrees and permit estimating to single degrees. The nicols may 
be rotated independently of the circle for adjustment of zero. 


L 101d. Polarizing Attachments for L 101 Spectrometer, $60.00 
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will prove eminently successful in class-room work. It is presented in a 
splendid style, diction is good, and altogether it makes splendid reading, 
even to a person who is not directly concerned in a business education. 

It is printed on a good quality of paper in ten-point type. Every 
chapter closes with a series of questions which are apropos to that chapter. 
Every teacher of salesmanship vocational guidance should possess a copy. 

C. H. 8S. 
How to Use Your Mind by Harry D. Kitson, Indiana University. 253 

Pages. 13x19 cm. Cloth, 1925. J. P. Lippincott & Company, 

Philadelphia. 

This is a book in which every student should be interested. If they 
were familiar with the ideas and sentiments that are contained herein, 
they would be enabled to save many months of their scholastic career 
by not being obliged to wander in the dark or guess at so many things 
in a scholastic way as they are obliged to do at present, by not being thor- 
oughly familiar with the past experience of others. 

If we could be taught how to use our mind early in our student career, 
there is no question but what months of time could be saved. There are 
fifteen chapters, each one of which is almost a book by itself. The splen- 
did bibliography is appended. 

It is printed in rather heavy ten-point type on uncalendered paper, 
making it easy to read. It is a book that all psychologists should possess. 


C. H. 
Carnegie Foundation for the Advancement of Teaching. 19th Annual Report 
by the President and Treasurer. Pages vii+236. 18.5x25.5 em. 


Paper, 1925. 522 5th Ave., New York City. 

This fine report has just come to hand, it contains the proceedings of 
this splendid foundation for the year 1924. 

First, in order, are the proceedings of the Board of Trustees and the 
Executive Committee. Next, current questions of the year are discussed. 
As, for instance, ‘‘What becomes of retired professors?”’ and also, ‘How 
much insurance should a teacher carry?’’ Part three is given over to 
educational enquiry. As standards and standardizers in legal education 
and the status of dental education. Part four discusses the direction of 
educational progress, and asks a question, ‘‘What is progress?’’ The 
financing of education is briefly discussed. 

An excellent presentation of pension systems and pension legislation 
as brought out in the year 1924 is interestingly presented. 

All people interested in the progress of education will find interesting 
reading in this volume. C. 8.6. 
Physics Experiment Sheets by Willard B. Nelson, Manual Training High 

School, Brooklyn, New York. 55 Pages. 21x26.5 em. Paper, 1925. 

Globe Book Company, New York City. 

This set of Physics Experiments is splendid, indeed. They have been 
compilated in such a manner that the pupil is capable of understanding 
what is meant, with the minimum amount of instruction from the teacher. 

There are sixty well selected exercises, covering the whole subject 
of physics as usually taught in the Secondary Schools. The exercises are 
all printed on the left hand side of the right hand pages, there being left 
practically a half page on the odd numbered pages, together with blank 
spaces on all of the even numbered pages, for the purpose of reporting 
the results of the experimentation by the pupil. 

The directions are well written. Pupils should find no difficulty in 
understanding them clearly. 

Any Secondary Physics teacher, looking for a manual, can not do better 
than adopt this. C. H.S. 
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When in doubt about the most efficient method of presenting a subject 
in science or mathematics, consult the pages of SCHOOL SCIENCE and 
MATHEMATICS for this information. It will be the method that 


leaders in science and mathematics subjects advise. 
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